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-7 - (2-ZF+7XF+7) - 6 - + 7 U 7 * + # + + 5 F , 4 - (4 - ( (4-7 

+ + p 7 x y 7 ) * + + X + ) 7 5 7 7 x 7 + 7 ) - 7 - 7 F + 7 — 6 — + 7 U 7 * + + 30 

+ + 5 F, 4 - (4 - ( (7 7a7 P ot? + 757) * + + x + ) 7577x7 + 7) - 7 

- (2-ZF + 7XF + 7) - 6 - + 7 'J 7 * + + + + 5 F , 7-7F+7-4 - ( 4 - 

( (1. 3 - + 7 '/- + - 2 - + + 7 5 7) ii + + x + ) 7577x7 + 7) -6- + 7 

y 7 * + + + + 5 F , 4 - ( 4 - ( ( 2 . 4 - 7" 7 + + O 7 x y 7 ) * + +C x + ) 7 5 7 
-3-7 ++07x7+ 7) -7-ZF + 7- 6- + 7y7# + + + -+5F, 4 - ( 4 - 
( (77070^+757) A + +( x + ) 7577x7 + 7) -7-ZF+7-6-+7 
y 7 * + + + -9- 5 F , 4 - ( 5 - ( ( 7 x y 7 * + + x + ) 7 5 7) - 2 - tf ') 7 + + + 

7 ) — 7 — 7 F + 7 — 6 — + 7 y 7 * + + + it 5 F , 4 — ( 4 — ( 7 x U 7 * + + x + ) 
7577x7 + 7) -7-7F+7-6-+7y7*+tf++5F, 4 - (4 - ( 7 x >J 
7 A + + X + ) 7577x7 + 7) - 7- (2-ZF+7XF+7) - 6- + 7'J7*;U 40 

+> + +>■ 5 F , 4 - ( 4 - ( ( 2 , 4 - 7 7 + + a 7 x y 7 ) * + + x + ) 7 5 7 - 3 - 7 
+ +□7x7 + 7) - 7- (2-ZF + 7XF + 7) — 6 — + 7 y 7 * + + + +F 5 F , 4 
- (4- ( (4— 7++o7xy 7) *++x+) 757-3-7 ++07x7+ 7) - 
7 - (2-7F + 7XF + 7) - 6 - + 7 'J 7 * + + + + 5 F , 7 - (2-7F+7XF 
+ 7) - 4- (4- ( (1. 3-77 7 - + -2-7 + 757) * + + x + ) 757-3 
-7 + +07x7 + 7) — 6 - + 7 y 7 * + + + + 5 F fc <fc O' 4 - (4 - ( (4-7+ + 

D 7 x y 7 ) * + + x + ) 757-3-7 + +D7X7 + 7) -7-7F + 7- 6- + 7 

y 77 +++ + 5 1 < 1 >$rcu< 2 >ici 2 « 

l < lizcomm^wicfrwz nzt&g ; 

< 2 5 > (KifBlt; N - (4 - (6-7 77-7 - ( 2 - 7 F + 7X F + 7 ) - 4 50 
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— 7 7 9 7) ^ + - 2 — 7;l/tD7i- 7 ) — N ' - (4-7;^D7 i-/M 7U7 

, N - (2-700-4 - ( (6- '>77-7 - ( ( 1 - 7 77 - 4 - tf ^ 9 >7) 7 h 
7 > ) -4-7797) 7 7 > ) 7 x x 7 ) - N *->7o7ot;;U7>7. N - ( 4 - 

( (6 - >77-7 - ( ( ( 2 R ) - 3- (>' 17/1/ 757) - 2 - t K D 7 >7'oK/l/ 

) 7 7 > ) -4-77 9 7) 77 >) 7 x x 7 ) - N ‘ - (4 -7 7 7a7xX7) 7 > 

7, N - (4 - ( (6 - >77-7 - ( ( (2R) - 2 - fcKa7>-3 - ( 1 - k? a 9 

> 7 ) 7 a tf 7> ) 7 7 > ) -4-7797) 7 7 > ) 7 x - 7 ) - N ‘ - ( 4 - 7 /l/ 7 a 

7x^/1/) 7U7s N - (4 - [6 - >77-7 - (2-k:KP7>-3-k?D9>>- 
l-7/l/-7a7 7>) -779>-4-7n7>] -2-7777 xx7( - N' - > 
7 a7 p a^7-7U7, 4 - (4 - (4-777a7x97) *77x7) -4-77/1/ 10 

757 7x77 >) — 7— 7 h 7 > — 6 — 7 7 9 > * 7 7 7 -9- 5 K . 4 - ( 3 - 7 a a - 

4 - ( > 7 a > a k? 7 7 5 7 * 7 7 x 7 ) 7577x77>) - 7- 7 h7> - 6- 77 
9 > * 7 7 7 +)- 5 K , 4 - (3 — 7aa— 4 — ( > 7 a 7 a tf 7 7 5 7 * 7 7 a 7 ) 75 
7 7 x 7 7 > ) - 7- (2-7 1'7>xh7>) - 6 - 7 7 9 > * 7 7 7 +f 5 K , N 6 - 
>7a7atf/l/— 4 — (3-7 pd— 4 — ( ( ( > 7 a 7 a t? 7 7 5 7 ) * 7 7 a /l/ ) 7 
57) 7x77 >) -7-*h7>-6-779>*777tf5K, N 6 - ( 2 - 7 h 7 
> x 7 /l/ ) - 4- (3— 7aa— 4 — ( ( (>7a7akf/l/757) *77x7) 757 
) 7x77 » - 7- 7 h7 > -6-77 U>*/1/ 7 7+1-5 K, N6 - ( 2 - k? 9 > 7 ) 

-4 - (3— 7aa— 4 — ( ( (>7n7atf/l/757) */l/7x;U) 757) 7x77 

>) — 7 — 7 b 7 > — 6 — 77 U >* 777 - 9-5 F\ N6 — (2— 7 7 7 a X 7 7 ) — 4 20 

- (3 — )op — 4 — ( ( (>7a7‘atf7 757) *77x7) 757) 7x77 >) 

— 7 — 7 h 7 > — 6 — 77 9 >*/l/7 7-9-5 K. N6 — 7 h 7 > — 4 — ( 3 — 7 a a — 4 

- ( ( (>7o7 P ak?7 7 57) *77x7) 757) 7x77 >) -7-7b7>-6 

— 7 7 9 > * 7 7 7 -9" 5 H\ N 6— 77/1/— 4 — (3 — )dd - 4 - ( ( ( > 7 a ~f a tf 
7 7 5 7) *77x7) 757) 7x77 > - 7- 7 h 7 > - 6- 77 9 >*777-9-5 
b\ N6-X7 7- 4- (3 — 7aa — 4 — ( ( 0 7 a7ntf7 757) *77x7) 
757) 7x77 >) - 7- 7 h7 >-6-77 9 >*7 7 7-9-5 h\ 6 - * 7 A 7 7 7 
-4 - ( l —x 77 *7/^7 7- 1 H — 7 > K — 7— 5 -7777 » -7-7 b 7 > 

7 7 9 > , 6-*7/5 77 7- 7- 7h7>-4- ( 1 -9 d t:/l/*7/^77- I H- 

7 > K - 7 — 5 - 7 7 7 7 > ) 7 7 9 > , 6-*7/<77 7- 7- 7b7>-4- [1- 30 

( 1 - 7 f- 7 ) X 7 7 * 7 /S 7 7 7 - 1 H - 7 > K - 7 - 5 - 7 7 7 7 > ] 7/9 7, N 
4- (4- {4- [ (7x97*77x7) 757] - 3- ^007x77-7) - 2 - t? 

9 >71/ ) — 1 — 777 — 4— 9 >>*7 7' 7-9-5 F, N 1 - 7 x x 7 - 3 - 7 a a - 

5 - [(2 - {[(1-7 77- 4 - kO 9 >7) *77x7] 7 5 7) — 4 — tf 9 >7 
) 77 >] — 1 H — 1 — 7 > K — 7 * 7 7 7 -9" 5 b\ N4 - [4 — (3 — 7 a □ — 4 — { 

[ (4-7 7 7a7x9 7) *7 7x7] 7 5 7) 7 x 7 7 » - 2 - h° 9 >7] -1- 
7 7 7 - 4 - tf ^ 9 > > * 7 7 7 -9" 5 H , 1- (2-7ao-4- {6 - [4 - ( 2 - > 

X7 7 757xh7>) -7xX/l/] - 7 1-I-tfaa [2, 3-d] tf 9 5 > > - 4 - 7 
7 7 7 > ) 7xi/l/) - 3->7a7°ntf7 7l/7, 1- (2-7nn — 4 — [6 - [4 

- ( ( 2 R ) — 2— h K a 7 > — 3 — > X 7 7 7 5 7 7 s D 7 7 > ) -7xX7] - 7H- 40 

t° a a [ 2 , 3-d] kf 9 5 > > - 4 - 7 7 7 7 > ] - 7 x x 7 } - 3->>a7Dtf7 
997, 1- (2 — 7aa — 4 — {6 - [4 - ( (2R) - 2- tKa7>-3-bfn9 

> > 7 7 s a 7 7 > ) —7 x x 7 ] —7 H — k? a n [2, 3-d] tf 9 5 >>-4-77 7 
7 >] —7 x x ;9 } -3 - >9o7nt)79 97, fcitf 1 - (2->oa-4 - {6- 

[4 - ( 2 - > X 7 7 7 5 7 7 P a 7 7 > ) -7xx7] - 7 H-Kdd [2, 3-d] k? 

9 5 >>-4-77 77 > ) 7xx7) - 3->>D7Dkf/U7U7*'e>jStfn?.t/'-rn 

A' 1 < 1 >$.rct,t< 2 > lcgei$ 0 {fc£® fe L < 

n§^^/t(s ; enp.0 7Kfo ! t4!i ; 

< 2 6 > 4 - ( 3 - 7 d a - 4 - (> 7 a >a 77 5 7 * 77X7) 

7 577x77>) - 7- 7K7>-6-77 9 >*7 7 7-9-5 h\ 4 - ( 3 - 7 a □ - 50 
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4 - (xf)l/7 5 7ij;l//t;-;l/) 7 5/ 7i74'» -7-/b?7-6-?/U/*7l/ 
t; + D-5F. N6-/E+7-4- (3 -/dd- 4 - ( ( (7/u:/ok?rt/75/) * 

;l/ ? X ;U ) 75/) 7 x / + '> ) - 7- /h + '>-6- + /'Jy*^^' + H t5K. 4 - ( 
3-/DD-4 - ( / ? 71/ 7 5 / * 7b - SU ) 7 5/7x) + '» -7-/E+7-6- 
+ /U>*7!/4-> + -t5FfcJ;y'N6-/h^'/-4 - (3-/DP-4 - ( ( ( X ? /U 7 
5/) 75/) 7 x / ?7) - ^ + F 

5 HlWftS t/'-f ft*' l o{t;-&!|%T£ 5 s < l >S7c(i<2>idseoft;^!t% i feL<ti ; ?- 

ft: W ? n £ £> 7j< : 

< 2 7 > < i >~< 6 >m^-f t l < 

f:ft:W?nbCD7j<fa^£|r^$ft£'f£Ea; 10 

<2 8> < i >~< 6 >0v>-rn*'(cteic«(ka-^i, & t < waa^wwfp 

S/ci±^nb«7Kftti^^^fig^i:-r§ifa©iT3£ffiS?gmca^<|Sl; 

< 2 9 > -«it 

R 1 




[it?. AW. 1 4|^S*I*ISI^I«t5 ; 

X W . ^*n?. BfiStn?. -SO-ifcW-SOg-fcJttt-f* : Y W. B$8£WC 20 
TI/--T & £</' C (j . M 7 U -zU8. I^S^^Ul'tUFSftFU 
itSt: ftc WB^SS:# L X loT & <fc i/' C , _ 6 7;U+ U § : Eli. 

«-n R z -*itf«-rs ; r ’ *5 =); xi r 2 w^n?” nasr u . 7k$n?. mmmzGLx 

FtUt'C,. 6 7il' + iFS. MiiSlTt'TtJiV'Cj^T/Hrz^S, 
LTFttJ:^C z . s 7/F + -iH. B$S£ £ L T t/' T £ V' C 3 . s flg H it )?Ht; 7j< jg 8 . 
iiI5;WltV'tt iV' C 2 . 7 7 /zb 8 3: ltt'tUFC 2 .,7;F3 + 

: ZW. S-Z u -Z l! (it?. z"W#*££. Sgisn?. Bit 
ail?. —CO — . -S 0 2 -SfclJiil?:tLn'Tt iFC.-sZlKUXl^liS 
U. Z l2 «7j<*n?. lO'T t £i,'C ,- 6 77F?7l/S. B&8£WLTtoT 

t j:v> C 2 - 6 7 ;F^-zFS. BlI^tlti'TtJ:i'C 2 . 6 7;H-;H. B$8££L 30 

TI/'T t £l/'C 3 - 8 l]i*iitJ^{b7kig8. i^I^WLn'Tt J:V'C 8 . 14 7 U-zl/8. B 
iI^tLTl'TUl/'5%V'Ll 4IItlSl, S^l^SLTl'T{)il<'5^l('L 
i 4 




(it?. z 31 . Z 33 *J £tfZ 3X W. ?tl€nas; LT / ? U>8. -CO-. -NH-S 
ftc W — O — . Z 3 2 W # &!i o’ . Jtf I//I, —CO — . -NH-ifc(j-0- 40 

£imt-£o ) ) fa?ti5i^ist5 0 /c/:'i. aw. ( 

1)77/8. (2) 7Na?'7Jg?. ( 3 ) X F aS&J; tf ( 4 ) it- v x 1 - V x2 - V X2 

2 — v x 3 (^?. v xl . v x2 * <fc o”v x22 w-en-fnffiiz lt. ®*n?. Bftftn 

?. —CO — . - SO-. — S O 2 — . it — N R x 1 — . S-CONR 11 -. it - N R x 1 C 
0 — . S - S 0 2 N R' n - . it — N R x 1 S 0 2 — . -0-C0-. - C (0) 0-. it-N 
R x 1 C (0) O — . it-N R XI C (0) N R x 2 — . it - O - C (0) NR 1 "-. -O-C 
(O) O — . Lti/'t & £ l/' C I - fi 7 Zb? 7 78. B & 8 % ft - LTV'T & <fc 

C 2 -6 7zb?xzbS. fi$S% M L T ^ T *> «fc ^ C 2 . 6 7 /I/* -Zb8. ita^SlTi/'T 
fc <fc^ C j.gflliaSRfbTkJRS, B$8£ft t Ti'T t> ii' C B . M 7 *J -zU8. B$8£ 
#LTV'tt.J;l'54t't 1 4MH^JSxtS£ft:Wfi&S£WLTi/'>T&J;i/'5ftl''L 1 
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4 m « m m m m x\; jjt ztmtz ; v 



x :i 



r x 1 fc j: tf r “ i j s * n ^ n a * t r 7j< m m ? 



X 2 



, Ltl'T & Jci/' C l . 6 7;k*7l/S, B#SSrWUTV'Tfc < tl'C 2 . 6 7;U‘!r^ 

;1/S, Ltl't t ck t' C 2_ 6 7/l'*-7WiS, lfi«SS«rWLTt'Tfc<fcl/'C 3 . g IB 

«5£eHk*JRIS. BiI5:WLn'tt <tV>C 6 ., 4 7U-;l/S, 

a$fc«H*g*WLTt'Tfc.fcV'C,- 6 7;P3*'>*fc*i*-f *. ) *'54SSf*'5a 
if 1 &t^L6{@©#T'S$£tlTV’>T&£l/'' 0 ] 

?S2tts<k£tofc u < a* 0#3¥toK:f ! i : 8;£ft5E£fcfci;*-ft5 0*afti:, 

W(c 5i» 1 ; 

< 3 0 > < 1 > 2 >KKtt0{k£ttK fc L < 



10 



<3 l > < l > £ fctt< 2 >teK«0<k£», fcLOi^oigg^WKffFgSftSi&g; 

fc tt * ft 6 CO 7k ft % % ft «& $ «■ ® -r § iliL W »f 4 Pfl m m ; 

< 3 2 > < 1 > £ fcB< 2 > & L < 

< 3 3 > < i > £ fc«;< 2 t l < 

Titian e 0 7k *a » ttzik'gmihmm ; 

< 3 4 > < 1 > £ fctt < 2 > fc IE « 0 fk £ fc L < 8* 0*a^Wt::ifSSti4tB£ 

fc&^ne> 07 kfnti%£$ 0 St#®-t sflME^aiMSij ; 20 

< 3 5 > < 1 > £ fc« < 2 >KK«0{k£», fe L < Jif-OHa^WtflFS^nSffiS 

fc »4 * n e. co 7 k ?a ^ * w a ^ «• ® 1 - 5 m h ifn. e «r (fe s # ffj * fc a » m m ft m m & & m m 

t 

< 3 6 > < 1 > £ felt < 2 > (CfEiS<D{k£%, fe L < tt^O«a¥WKflFfF«tl5ia* 

fc{4^n60zka«J*W«l!ii#»i: -f5ifcJStt£igfe*t?SiJ ; 

< 3 7 > < 1 >£ 2 >KgE«0{k-&fo, fc L < « * 0 38S9* Wfc gf$ S ft S * £ 

fc«*ne»07kfoi<#«:£»i8$i > fc-r*, gateMWitt, i>a-v^ftra©&, a-e-A,, £ 
/c&ii&ttiiifcsi&fr e> & ; 

<3 8 > < 1 > £ fctt< 2 >KlEtt0{k£to, 't L < « 

fctt*n60**ltt**r5»)»#i:-r § 7r d - AftliM® ; 30 

< 3 9 > < 1 >£&«< 2 1 1 < a^oaa^Wfcffgstist^ 

fc{J*tt&0zkft«**f«iJa#i:*S, BUligfejSgift f9ffite&$L *jHffite£gih ?u® 
te*»L tuiB&teSSftft MlffiteSS'h SFSteSftK IK H ft £? $k ifil m ffi » It S'J £ ft: £ 
gMt&te&S'j ; 

< 4 0 > < 1 >sfctt< 2 t, u < ttf-ojia^WKffssn-sffis 

/c(i^ne.<D7k?ati%^%^ / ^i:-r ifoif $r£Pfl»^ffltc»c5< ^si^sy ; 

<4 1 > < 1 >*£ «< 2 >KEtto{t^«j, & l< a^sga^wfcftsstisii^ 

fc £ f - n a 0 7 k ft ^3 CO a a ^ ± ^ ffl * Jg #Kfi#LT, ifliWfr^ PII Sf ffl ^ t M ft « i® 

< 4 2 > < 1 2 >KaBtt©{fc£«K t L< 40 

/c« ; ene)<D7kia^^, • femmvmmic® 

t'Siit ; 

* z t m r § 

mwzmMt zfzttxDM&v&m 
UT, *560^ortS(coi'Tl¥lilcKi0®t- 

fk^«i©*as^fiii[±-£oatttt:*a-r c ® *<* 5 ^, 7k5g 
0®lct±(k^^O«5ia±^T^^T0, afflSttf*. *PkH 

14(*, ifo^rcostt^fc ct (Ml[± <D #<D IS « (C PS 

ssns toT'«4V'o *fe, ♦awfk^m^sttrt'pafkx «?£. 
OfiWSrSttT*43maogtt«rS-r{k^f»«rt>a^U, S 6K*«Wt44»rtT*{ k. 
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, 7K^(i Cii) t? ti^o 

« T tc . * PJI fffl If icfcixT ffl 1 / ■ ' 3 tig ^ 0 & a * f l> o 

rAuyyi?j tii, 7 ymm?, mmm*. nas/s?, a^m 



7 ft if©/\ny;/®? fcjgift U 7 7lif, S1I?. Ilgf^»IU' 0 

fcWfflafKfcV'T r c ,. 6 7;1/ + ;Hj i:ti, KPStlS: 1 ~ 6 off fe b < 

7 7l/*7l/#£7jsL, Jlf*«fctt«l*tf*7/l/iS, xf;H, n-7afcf;l/#, i-7otf 
7U # , n i — 7 7 71/ S , sec - 7f^S, t — 7 7 71/ # , n — -7 7 7 71/ S 

, i sec-^yfiH, t 1-^771/ 

7771/#, 2-^771/7771/#. l. l -7* 77l/7o t?;U#, i. 2 -7* 77l/7o tf 
##, n - 'n 7 7 71/ S , i - ^\ 7 7 71/ S , l - 7f-/Ky7-;H. 2-;<7 7l/^77 7l/S 

, 3 - * 7 7l/^777U#, l. l -77 *71/ 7*71/*, l. 2. 

2 - 7 ^ 7 )V 7 7 71/ S , 1 . 3 - 7 7 7 71/ 7 7 ;U # , 2 , 3 - 7 7 7 71/ 7 7 71/ # , 3 . 3 

- 7 * 7 ;l/ 7 7 71/ # , 1 2-xf/l/77 L ;l'S. 1 , 1 . 2 - h 'J * 7 

71 / 7 o tf 7 # , l, 2, 2 - h U ^f;l//nt:;H, i-x7 7l/-i-^7 7l/7otf7l/# 
. i - x*/i/- 2 - 7f;pyo tf7i/#& if# 3*tf e,n> wiKii, * 771 /#, x77u# 
, n — 7 o h” 71/ S , i — 7 o k! 71/ # , n — 7 7 71/ # , i — 7 7 71/ # . s e c - 7 f 1 /H . 

t - 7 f ^ S , n - i — sec— ^>7 71/ #, t — y 7-;l/S 

, 1 - 2-7f;l/7fyH. 1. 1 - 7V f;^a fcf 



71/ g , 1. 2 - 7 * 7 71/ 7 d tf 7 # , n - •'n 4- 7 71/ # , i - 'N +-y;HT'^ 9, £ 9 Iff f; 

b<f±. y<77l/#, xf;l/S. n-7nkf7l/#, i-7ot?7g, n-777l/#, i-7 
7 71/ # , s e c - t — 7 7 71/ # . n — /"s 7 7 71/ # , i — /'s 7 7 71/ # , sec — 



^ 7 7 71/ # , t — '■'s 7 7 71/ # , ^ 7 ^ 7 7 71/ # x 1— 77 71/ 77 71/ ®, 2 — 7 7 71/ 7 7 7t/ 
g, 1. 1 -7"777l/7o kf7l/#, 1. 2 -77 771/7 d tf 71/ g, $ & icffg L < (i 7 7 

71/ # , x 7 71/ # , n — 7 □ tf 71/ # , i — 7 D t! 71/ # , n — 7 7 71/ # , i — 7 7 7U ffi , s e 
c-777l/g, t -777l/gT*fc 0 , fc -3 t L < & 7 77l/#, x77l/#, n-7a 
tf 71/ IS , i - yatl/HT^So 

rc ,. 6 77i/+ i/yij ttifijfB r c 1 . f ,7 7i/ + 7i/Sj e» $ 6 ic 7)< * 
if* 1 u, RttWKttWAfcf. Tff-i/ys, xfi/ 

yl. 77 7l/x7l/7S, 7p^l/yl, xf7l/xfyyg, l, 1 — 7 7 7 71/ x 7 7 7 
g, i, 2--y7f7Hf i/yg. MJ771 /yg. i - 7 7/1/ h u 7 7 7 yg. i - x 
7/Uh ij 7 7 7 7#, 2 - 7 7 71/ h >J 7 7 yyg. 1 . 1 - 7"7f7Vh'J7f 1/yg. x 
i/yg. ^777777#, ^ + 7)-7f yyg^iftffif^tiSo 

*W*B»*K:*l/'T r C 2 - ti 7 7l/ 7 x ;l/ g j t « s 2 ~ 6 O Kffl fc L < tt 

®7;l/^x;l/S**i*t, 2 J.7±cDt5fB r C , . 6 7 7U + 7U» J ^KZl*IS^*W’r 

«iii%li»t5o 1-7077-1-771/#, 2-7 

077-1-771/#, 3 -7a77- 1 -771/#, 1-777-1-771/#, 1-7x7 
— 2 — 7 7p # , 1-7x7-3-7 71/#, 1-7x7-4-7 71/#, 2-7x7 - 1-7 

7l/#, 2-7x7-2-771/#. 1 77U- 1 -7a^7- 1 -77b#, 2-7^7U- 

1 -7 0^7- 1 - 771/#, 1 - y!77l/- 2 ~7 d^s 7 - 1 - 77l/®, 2-y7 71/ - 2- 

7o^7-l-7 7l/#, 1 - ^7 71/- 1-7x7 - 1-7 71/ #, 2-^7 71/- 1-777 

-1-7 7U#, 3 — *7 71/ — 1-777-1-7 71/ #, 1— p<7 7U - 2— 777—1-7 
71/ #, 2— p<7 7l/— 2— 777— 1-7 71/#, 3-^7 7U-2-7x7-l-7 7l/#, 1 



— ^7 71/— 3 — 7x7 — 1— 7 7l/#, 2— ^7 7l/— 3— 777 — 1— 7 7U #, 3 — ^ 7 71/ 
-3-777-1 — 7 7US, 1 - x 7 71/ - 1-777 - 1-7 71/ #, 2-X7 71/-1-7 
77 — 1— 7 7l/#, 3— x7 7l/ — 1— 777 — 1— 7 7l/#, 1— x7 7l/— 2— 777 — 1 

-7 71/#. 2— x7 7l/— 2— 777 — 1 — 7 71/ S, 3-x7 7l/-2-777-l-7 7l/# 
, 1— x7 7l/— 3-777 — 1— 7 7l/#, 2— x7 7l/— 3— 777 — 1— 7 71/#, 3 — x 
7 71/ - 3- 777-1-7 71/ #, 1, 1- 7 *7 71/ -1-777-1-7 71/ #, 1, 2- 

7'^ 7 71/ — 1 — 7 7 7 — 1 — 7 71/ # , 1, 3 - 7 y<7 71/ -1-777-1-7 7U#, 2. 
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2 - f J* =f-h- 1 1 3. 3 -i?/ ^7b- 1 -7f y- 1 -JAM, 

l, l - ^77-;l/-2-7r> - 1 - Y;H, l , 2-y';><y-7b-2-7'7 : -y-l-y7b 
JJ , l , 3 — v * y- 7b - 2 - 7 t y - l - y 7b 8 , 2 . 2-y^;l/-2-7r^-l- 
'(Jim, 3, 3 -y'^y^b- 2 -7f- >- 1 -'Ol/g, 1, 

1 - y ;b 8 ^ l, 2-'>'^f-;U-3-7-r>-l--r;l/#, 1 , 

y-l-y;b8, 2 , 2 3 --/r >- 1 -^;US. 3. 3-'>Vf;V-3- 
7fy-i--i';H 1 2-^>ry-i-'i'^l. 3-^y 

f > - 1 - l-^yry-2-^;U®, 2-^>r 

y - 2 - y 7b 8 ^ 3-'0'r>-2-^^i > l -^>f> 

-3-y7b8, 2 -^>f >- 3 l -^>f > - l - 2-^y-fy- 10 

1 - y7b8, 3 -^y r y- i -y ;H. 4 -^>f y- l i-^yyy -2 

- y 7b 8 > 2-^yf>-2--i';H 1 3-^yf>-2-'('iH. 4-^yfy-2- 
y 7b 8 > l -^yfy-3-^/H, 2-^>f y-3-^;H, l-^yyb-i-^y 

2 l -^yf y - l 3-^f;l/- l -^>f y 

- l - y 7b 8 , 4-^y-7b-i-^yry-i-y7b8. l - ;!/- 2 l 

— / yb Jit , 2-^f;l'-2-^yfy-i-^l/J| > 3-/f/l/-2-'4>f>-i-4' 

7b a, 4-7f;l/-2-^>f>-i-4';H, i-^^;b-3-^yf-y-i-y;US 
> 2-/^;b-3-^yf-y-i-y;ba, 3-^y-7b-3-^yy-y-i-y7b8< 4 
-yy-7b-3-^yyy-i-y7b8. i-^;l/-4-^>f>-i-'(il/S, 2-y 
f;l/-4-^>fy-i-4 4l/i, 3-^f;l'-4-^yfy-i-'f;H. 4 - ^ y 7b 20 

- 4 — <y t y — l — y ;H. i-yy-7b-i-^yy-y-2-y7b8> 2 - * y- 7b - l 
-^yy-y-2-y7b8, 3-^^7b-i-^y-ry-2-y;ba, 4-^y-7b-i-^ 
yry- 2---Obi£, l-p4^;b-2-^yry-2-y;ba, 2-^f;l/-2-^yr 
y-2-4';bS. 3-^f-;b-2-^yyy-2-y;bS, 4-^^-2-^>fy- 

2 — y 7b a , 1— ^ ^ 7b — 3 — -'\y-ry-2-y7ba. 2-><y-7b-3-^yry-2- 

y 7ba> 3-p<y•7b-3-^y•ry-2-y7ba^ 4-^y-7b-3-^yy-y-2-y7b 
a, 1 -2< ^7b- 4 -^y-fy- 2 -y7ba^ 2-^f7b-4-y>fy-2-y7bl, 

3 y-7b- 4 -4>fy- 2 -y7ba, 4 -?< y7b- 4 -4>fy- 2 -y7bs. 1 - 
*y-7b- 1 -4yf>- 3 -y7ba> 2 y7b- 1 3 -y7ba, 3-^y- 

7b-i-^yry-3-y7ba> 4-yy-7b-i-^yry-3-y7ba, 1 - y y- 7b - 30 

2- ^yfy-3-4'7H. 2 - 2 < y-7b- 2 -^yy-y- 3 -y 7bS, 3-;*y7b-2- 

^yrb- 3 -4’71/g, 4-24y-7b-2-^yry-3-y7b8s 1 - A^-by- 1 -y 
;ba, i--^ + -fey-2-y7ba. i-^ + -fey-3-y7ba, i-'\y-ty-4-y7b 
I. 1 — 'n + -tr y — 5 — y 7b 8 , 1 - / \+-by-6- y 7b 8 s 2 — ^ + -fey-i-y7ba 
. 2 y — 2 — y 7b a % 2--'\y-by-3-y7ba> 2 -^ + -ty-4-y7ba. 

2 - ^y-b y - 5 - y 7ba. 2 — ^\ y- -t y — 6 — y 7 b a. 3 + y- 1 -y 7ba, 3 
-^ + 4:2 - 2 — y 7b a> 3 -^y-b y- 3 -y 7b8& iftfsuf 5>fu »SUl ixy-x 
7b a, l-7 P P^y-l-y7ba, 2-'/D^y-l-y7ba^ 3-7 e D'~\y-l-y7b 

a, 1 -y*r y- 1 -y 7ba, 1 -7r>- 2 -y7ba> 1 - 7f y- 3 -y 7ba. 1 - 
7r> - 4 - y 7b a . 2 - y -r y - 1 - y 7b a s 2 - 7f y- 2 -4 , 7H|. 1 - * y- 7b - 40 

l-yn^y-i-y;H, 2— /y-7b— 1 - 7n^y - 1 - y ;b 8 . l-yy-7b-2- 
7°D^y - 1 - y 7b 8 , 2-/y-7b-2-7 p n^y - l - y;US, 1 - * y ;b - l -7f 

y- 1 -y7b», 2 -p< y-7b- 1 -ryy- 1 -y7ba. 3-7f;b- 1 -yyy- 1 - 
y 7 b s ^ 1 — 2 <y- 7b— 2 — ^-fy — 1 — y y a , 2-7y;b-2-yyy- 1 - y 7b s . 

3 - 2<y-7b - 2 -7fy- 1 -y7ba. 1 - * y-7b - 3 -7r y- 1 -y 7ba, i-** 
7b-3-7y-y-i-y7ba. 3-^y-7b-3-7-yy-i-y7ba. i-xy-7b-i- 

y- 1 -y 7ba. 2-x^7b-i-7ry-i-y7ba. 3-iy-;i/-i-7fy- 
i-y7ba> i-xy-7b-2-7y-y-i-y7ba, 2-xy-7b-2-7y-y-i-y7b 
a, 3 — xy-;b— 2 — yy-y — 1 — y 7b a, 1 -xy;i/- 3 - yyy - 1 - yyba. 2 — 
xy-7b-3-:7 -ry-i-y7 b8> 3-xy-7b-3-7 xy-i-y7ba> 1 . 1 - y ^ 50 
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1 , 2 -77 77l/- l -7f y- 1 -7 71/8, 1.3- 
2. 2-'>‘^fil/- 1 - 7f y- 1 3, 

3 1 -7f>'- 1 - 1, 

1, 2 - 77 771/- 2 - 7f 7- 1 -7 lH, 1 . 3 - 77 77U- 2 -77 7- 1 -7 71/ 
£, 2. 2-^^;l'-2-7fy-l-'f/H, 3. 3 -77771/- 2 -777- 1 - 
7 71/ £ , l. l - 7 7 7 71/ - 3-7fy- l - 7 71/ 8 , i, 2--;^fil/-3-7f>- 
1 - 7 71/ 8 , 1. 3-7 77 71/-3-777-1-7 71/8, 2, 2 - 7 7 7 71/ - 3 - 7 7 
7-1-771/8, 3, 3 - 77 771/- 3 -7r 7- 1 -7/l/£T*3& 0 , iISJKlii 
7 x 71/ £ , 1 - l 2-7n/-\y-l-7 7l/£, 3 - 7 n ^ 7 - 1 - 

7 71/ £ , i-7f>-i-'t'7l/| 1 l -7f 

1- 777-4-7 71/ 8, 2-777 - 1-7 71/ £, 2-7ry-2-^/H. 1-77 

71/ — l - 7°D^y — l — 7 71/ 8 , 2-77 7l/-l-7a^y-i-7 7l/£, l -777b- 

2- 7a^7-l-7 7t/£, 2-77 7l/-2-7n^y-l-7 7l/S, 1 - 7 7 7b - 1 - 
777- i — r 71/ * , 2 — 7 7 7b — i — 7fy — i — 7 7b 8 , 3 — 7 7 7b — i -777- 
1 - 7 7b 8 , l-77 7b-2-777-l-7 7b8, 2-77 7b - 2- 7 77- 1 — f 71/ 

3-77 7b-2-777-l-7 7b£, l-77 7b-3-777-l-7 7b8, 2- 



as 



77 7 b- 3 - 777 -l -7 7 b£, 3-77 7 b- 3 - 77 y-l -7 7 b 8 T s fcO, toh 
tffSL<(ix-r- 7 l/£. 1 - 70^7 - 1-7 7 b 8 , 2 - 7 a^y-i -7 7 b 8 , 3 - 
7 n^ 7 - l — -T 71 / 8 , 1 - 7 f y - 1 — 7 7 b 8 , 1 - 777 - 2-7 7 b 8 , 1 - 7 r> 

— 3 - 7 7 b 8 , 1 — 777 — 4 — 7 7 b 8 , 2 - 7 f >- 1 — 7 71 / £, 2 - 7 f>- 2 -^f 
71 / £ T' * 3 o 

rc 2 . B 77 b*X 7 b£j £«, 2 ~ 6 «iSiI fc b < 

7 7 b*X 7 b 8£/7 L, m ^ Sic 2 &L ± <D liu 85 r C , . 6 7 71 / * 71 / £ J «f fc = ifi *§£*&** ilt 

JU*Wfc« 0 Utfx 7 x 7 b£, 1 - 7 u tf 7 - 1 - 77 b 8 , 2 - 7 atf 
y - 1 - 7 71 / £ , 3 — 7 a h° y — 1 — 7 7 b 8 , 1 - 777 - 1-7 7 b 8 , 1 - 7 fy -2 

— 7 7 b 8 , 1 - 777 - 3-7 7 b 8 , 1 - 777 - 4-7 7 b 8 , 2-777 - 1-7 7 b 8 
, 2 - 777 - 2-7 7 b 8 , l- 2<7 7 b-l- 7 a£y-i -7 7 bS, 2 -;< 77 b-l- 
7 a fcf 7 — 1 — 7 7 b S , l-* 77 b- 2 - 7 ufc? 7 -l -7 7 b 8 , 2-?<7 7 b- 2 - 7 n 
ey-i- 77 b£, 1 -* 77I/- 1 - 777 - 1 — -r 7 U £ x 2 - ^ 77b- 1 -777- 1 
- 77 b£, 3 -* 771 /- 1 - 777 - 1 — T 7 l^ £ . 1 - 2 < 77 b- 2 - 777 - 1 - 77 b£ 
, 2 -p <7 7 b- 2 - 777 -l -7 7 b£, 3-*7 7 b- 2 - 777 -l -7 7 bS, 1 - ;< 
7 7 b- 3 - 777 -l -7 7 b£, 2-?<7 7 b- 3 - 77 y-l -7 7 bS, 3-^7 7 b - 3 
-777 - 1-7 7 b 8 , i-x 7 7 b-i- 77 y-i -7 7 b£, 2 -x 7 7 b- 1-777 

— 1 - 7 7 b 8 , 3 — x 7 7 b — 1 - 7 f >- 1 — 7 7 b 8 , 1 — x 7 7 b — 2— 777 — 1 — 7 
7 b 8 , 2 -X 77 b- 2 - 7 fy- 1 - 77 bS, 3 -X 77 b - 2 - 7 f y- 1 — T 7 U £ . 1 

— x 7 7 b — 3— 777 — 1 — 7 7 b 8 , 2 - x 7 71 / - 3 - 7 7 y - 1 - 7 71 / £ , 3 - x 7 7 b 

— 3 — 777 — 1 — 7 7 b 8 , 1 . 1 - 7^7 7 b - 1-777 - 1-7 7 b 8 , 1 , 2 — y 7 

7 7 b -1-777-1-7 7 b a. i , 3 - y 7 7 7 i/ - i - 7 f- y - i - 'i' 7 i/ a . 2 . 2 - 

7 7 7 71 / - 1 - 7 7 y - 1 - 7 71 / £ , 3 . 3 — 7 77 71 / — 1 — 77 y — 1 — 7 7 b 8 , 1, 

1 - y 7 7 71 / - 2 - 7 7 y - 1 - 7 71 / a , 1 , 2 - y 7 7 71 / - 2 - 7 7 y - 1 - 7 71 / a . 
1, 3 — y "77 7 l/— 2 — 77 y — 1 — 7 7 l/£, 2, 2 - 7 ;>< 7 7 b - 2 - 7 7 7 - 1 - 7 7 b 
a. 3 , 3— 777 7 b— 2— 777 — 1 — 7 7 b 8 , 1 , 1 - 7 77 7 b - 3 - 777 - 1 - 

7 7 b 8 , 1 , 2 - 7 77 7 b - 3 - 777 — 1-7 7 b 8 , 1 , 3 - 7 77 7 b - 3 - 777 - 

1 - 7 71 / £. 2 . 2— 777 71 /— 3— 777 — 1 — 7 7 b £ , 3 . 3 - 7 7 7 71 / - 3 - 7 7 
y - i- 7 7 U £. i-^y 7 y-i -7 7 i/£, 2 -^ 777 -i -7 7 b 8 , 3 - ^ 
- 1-7 71 / £ . 4 -^y 7 y-l- 77 l/£, l-^y 7 y- 2 - 77 l/£. 2 --< 

2 - 7 71 / a, 3 — 'lyfy — 2 — 7 7 i/ a % 4 -^y 7 y- 2-7 7 i/£, i-^y 7 y -3 

— 7 7 i/ £ . 2 -^y 7 y- 3 - 77 i/£. i - ^ y 7 y - 1 - 7 71 / a , 2 -^yfy-i- 
7 71 / a, 3 - 7 > 77 - 1 - 7 ll/S, 4 - y 7 y - 1 - 7 71 / a . l-^y 77 - 2-7 
71 /a, 2 - 7 > 7 >- 2 - 77 l/£, 3 -^y 7 y - 2 - 77 l/£, 4 - ^ y 7 7 - 2 - 7 71 / 
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S, l -^y3'y- 3 -'OHS, 2 - ^.y 3 y - 3 - 3 Jig, \ - *3)1- \ -^y 3 y 

- \ - 3 Jig, 3 - * 3 >1 - \ - ^y 3 y - \ 

- -f 71/ 8 , 4-^f-7l/-l-^yf->-1--l / 7Uii|. l-P<7 L 7l/-2-^>f L >-l-'l' 

71/ g , 2-^f-7l/-2-^>f-y-l--l'7Ua. 3 -^T l 7U-2-^>9 l >-1--|'7U# 

, 4-^f-7U-2-^>f->-l--r7US N 1 -*f-7l/-3-'C/?->- 1 - 'Him, 2 
-7«f-7l/-3-^>^>-l-^7l/S, 3 - * 3)1- 3 -'<■>9- 1 -/<7l/g. 4-* 

: 7 L 7l'-3-^>^y-l-'l'7Ua > \ - * 3 Jl - 4 -^,'y 3'y - 1 - 3 Jig, 2-*?- 71/ 
-4-^yf->-l-^7l/*s 3-^9 L 7U-4-^>^>-l-'l'7l/a, 4-^<f-7U-4 

-^7 37- 1 -3 Jig, 1-* 3)1-1 -^>^>-2-^71/*, 2-^<7 L 7l/-l-^ 
>^ L >'-2--l'7bS 1 3-^^7l/-l-^>f->-2-'l'7US, 4-^f-7l/-l-^>f- 10 

> - 2 - -T 71/ S , 1 - *3)1-2-^7 3 7 -2-3 Jig, 2-^f-7l/-2-^>^>- 

2 - 3 Jl » x 3 - * 3 Jl - 2 - -37 3 7 - 2 - 3 Jig, 4 - *3)1- 2 - <7 37-2- 

3 Jig, 1 - *3)1 ~ 3 - <7 37 - 2 - 3 Jig, 2-7<^7l/-3-^>^>-2-^7l/ 

8, 3 - * 3 Jl - 3 - < > 3 7 - 2 - 3 71/ It , 4 - * 3 Jl - 3 - < 7 3 7 - 2 - 3 Jig, 

\ - * 3 Jl - 4 - <7 3 7 - 2 - 3 Jig , 2-^^7l/-4-^>^>-2--T7UM, 3- 
^^7l/-4-^>^>-2--Y7l/ffi, 4-^^7l/-4-^>f->-2--l'7l/ffi, 1 - *3 
71/- 1 3 -^7l/g, 2-^f‘7l/-l-^>f->-3--l'7l/S, 3 - ^ f- 71/ - 

1- ^>^>-3--r7U8. 4 3>i- i -< 737 - 3 -^7i/g, 1 - ^ 7b - 2 - 

^yf->-3-'l'7l/# > 2-^f-7l/-2-^>?->-3--l’7l/S. 3-^f-7l/-2-^> 
37- 3 ~3 Jig, 4 - *3 7U-2-^>f-y - 3 - ^ 7U 8 . 1-^4">V-1-'1'7US 20 

. l-'N^'>>-2-'f'7b8, l-'\*'>>-3--f7l/g. l-^+->>-4--T7US, 

1 - 5 - ^7U». i-^n^'>>-6--i , 71/*. 2 -^3 y 7 - 1 - 3 Jig, 2 

-'s^y y- 2 - 3 jig, 2 - 's 4 - -> > - 3 - 3 7i/ a * 2 -^yy - 4 -3 jig, 2 - 
^37 7 - 5 - 3 Jig, 2-^3 yy - 6-3 jig, 3 -^ 377 - 1 - 3 jig, 3 
+ '>>- 2 -'(jig. 3 -^377- 3 -'(jig a Etf&ifZft, Wii< ax 3 xjig 
, l-yatfy-i - '(jig, 2 - ~f u \t y - \ - ■< jig , 3 - 7 □ tf > - 1 - 3 jig , 

1 -7f >- 1 -'(Jig, 1 -7f >- 2 -'(Jig, 1 -7f >- 3 -3 Jig, 1-73 

y - 4 - '(jig, 2 - 737 - 1 - 3 jig, 2 - 737 - 2-3 ng, i-*3ji-i- 
7a¥y - 1 - 3 /ig, 2-*3)i-i-7n\Ly-\-3)ig, \ - jJ^-ji- 2 -7 u 
tfy- 1 -'(jig. 2-*3)i-2-7n¥y-i -3 Jig, i-*3jI-i-73 7- 30 

1 — 3 Jl g , 2 - *3)1- 1 -737 - 1 -3 Jig, 3-*3)l -1-73 7 -1-3)1 
g , 1 - * 3ji- 2 -73 y- 1 -3 jig, 2 -* 3>i - 2 -7f>- 1 -'(jig, 3 - 
* 3ji- 2 -737- 1 -'(jig, 1 -* 3ji- 3 -737- 1 --(jig, z-*3ji- 
3 -737- 1 -'(jig, 3 -* =9-11 - 3 -7f>- 1 -'(Hg, 1-X.3H-1-73 
7 - 1 - 3 ng, 2 -xf-7i/- 1 -737- 1 -'(jig, 3 -x^7U- 1 -737- 1 - 
^ 71/ 8 s l-Xf-7l/-2-T'9 L >-l--4'7l/a, 2-X^ L 7l/-2-7f->-l--l'7USx 
3-Xf-7l/-2-7^y-l--l'7l/S, 1 -Xf-7U-3-7f-> - 1 - 3 )lg, 2-Xf- 

Jl - 'i - 7 37 - 1 - 3 Jig, 3 - X 3 - Jl - 3 - 73- y - l - 7 Jig, 1, 1 -7*3/1 
- 1 - 73 - y-i-'f jig, 1 , 2 — y * 3 ji — 1 —73-y— 1 — 3 Jig, l. 3 - 7 * 

3 - Jl - l - 73 - y - \ - 4 Jig, 2 , 2- 7 *3)1 -1-73 7-1-3 Jig, 3 , 3 - 40 

y * 3- Jl - \ - 7 3 y - \ - 7 Jig , 1. 1-7 *3)1-2-737- 1-3 Jig, 1, 

2- v’^f-7U-2-7‘f->-l-4'7US, 1, 3 - y / 3 >1 - 2 - 7 3- y - \ - 3 Jig , 

2, 2 - 7 * 3 Jl - 2 - 7 3 y - \ - 3 Jig, 3, 3-^yf-7U-2-rf->-l-^7l/ 
a, 1, \ -y 7 3 Jl- 3 -7 3'y - \ - 3 Jig, 1. 2- 7*3)1-3-73 y-\- 
3 Jig, 1, 3-'>"^ ; 5 L 7U-3-'7f-^-l--4'7l/a, 2, 2-'>V^7l/-3-7 ; f>'- 
l-3Jlg, 3, 3 ^71/- 3 1 -'Ol/gT'fc 9 , 3; 0 L < (ix^x 
71/ a. l — 7 o ¥ y — l — ^OUa^ 2 - 7n ¥ y - l - 3 Jig, 3-7aKy-i - 3 )l 
8. 1-73'y- 1-3 Jig, 1-73 y -2-3 Jig, 1 - 73 y -3-3 Jig, 1- 
7 3 y — 4 — 3 Jl g, 2 — 7 3 y — 1— 3 Jig, 2 — 7 3 y — 2 — 3 )l g , \—*3)l — 

1 -7a kf V- 1 -3 Jig, 2 — * 3 Jl — 1 — 7 n K y — 1 —3 Jig, l-*3)l-2- 50 
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7 d fc? y — l — 7 7b8, 2 - * 7 7b - 2 - 7 d \Z y - l - 7 7b 8 , l-/<7 7b-l-77 

y - 1 - 7 7b a , 2-*7 7b-i-77y-i-7 7ba, 3 - y 7 7b - 1 - 7 7 y - 1 - 

-<71/ a, 1 -* 7 7b- 2 -77y- 1 ~7 7b8, 2 7 7b- 2 -7f 7- 1 -7 7b8, 

3-y7 7b-2-77y-l-7 7b8, l-y7 7b-3-77y-l~7 7b8, 2 - 7f 
71/ - 3 - 7f >- 1 -77b8, 3 -* ^ 71/ — 3 -7f y- 1 —f 71 /*T'<Sd 0 , 7 5> 1C $? S 
L<tix7x7b8, l - 7o K y- l -7 7b8, 2 -7o tf y- 1 -7 7bS, 3-7aK 
y - 1 - 7 7b a , 1 -7f > - 1 — 7 7i/ a, i-77>-2--T7i/a, 1 - 77 y - 3 - 
7 7b 8 , l-77y-4-7 7b8, 2-77y-l-7 7bS, 2-777-2-7 7b 8 7 s 

6 t> , f?£b<tex7x7bS, i-7otfy-i-7 7b8, 2-7ntfy-i- 

7 7bS, 3-7ofc’y-i-7 7bS7&5 0 10 

(Cfcl^T r c ;,- 8 0 '> 7 p 7 7b*7bSj £ti, 3 ~ 8 (0^^^771/771/ 

8£«ttb, M 6^1 tc t± t±* , $/7 a 7 d kf7l/a, 77o 7771/8, 

, -> * □ -\ * y 71/ S if f) n § o ft g; L < « 7 7 o 7 a tf 71/ a 7 & § o 

r C , _ R y 7 o 7 7b 7" x 7b 8 J tit. «*» 3 ~8 ©SB«®77b7x 
7b8£*U * <* W (c tt fill x. tf , y7o^y7x7b8, y 7 o-\*-bX7bS*Wf 

o 

tcfeV'T r C _ 8 y 7 o 7 7b * x 7b 8 J tit. J^*® 3 ~ 8 tDmVKD 7 7b* x 
7U 8 £: * L , M 6*J 1C (£ $1 7 It , y 7 d /\ + y x 71/ 8 if & fl •& o 

r c 3-8 y 7 o 7 71/ 7 71/ 7 7 y SJ tit. ± IE C :j _ 8 y 7 p 7 7b 7 71/ 8 
ICfcb'T, 7 0 * l£ 81 lit II 7 £ Ifttotfia t, y7o7o 20 

k 71/ ^ 7 y s , y 7 d 7 7 7b * * y a , y 7 d ^ y 7 7i/ 7 7 y a , y 7 o 7 y 71/ 7 7 y 

a # ^ if 6 n -5 o 

*W»l»*fcfcV*T rCj-„flgIR5!C0Mkzk*aj tit. 3 ~ 8 OfRttOKfbfcjRS 
T&9, tO IB rc 3 - 8 ®y7o77b*7bSj , r C 3 . 8 y 7 a 771/7 X 71/8 J , fc 7 tf rc 
3 . 8 y 7 a 7 7b * x 7b 8 J T^8«nfclltta*S(i»-r«o ftf S L < l±y 7 n 7 d kf7bS 

rc,- B 77l/37yaj £»±, 8 * IS ? K wi IE r C ,. 6 7 7l/77l/8j 7 
*S£LfcB&8£Si«L, IlftffllcliflUtfy b *y8, xb*yS, n-7n**y8 
, i - 7 a * 7 y a , n — 7 h 7 y a , i — 7 h 7 y a , s e c — 7 b * y 8 , t -71 

7 y a , n-^y7 7l/77ya, i -^77 7b *7 y 8, sec-^y7 7l/77ya, t 30 

— ^y7 7l/77ya, 7- 7 ^ y 7 71/ 7 7 y 8 , 1— 7 7 7b 7 b 7 y S , 2— 77 7b7b7 

y a , i . i — 7 y 7 7i/ 7 d * 7 y a , 1 . 2 - y y 7 7b 7 o * 7 y a , n - ^ 7 y 71 / 7 
7-ya, i — 7 y 71/ 7 7 y a , 1 -y 77b^y 77l/77ya, 2 - y 77b^ y 77b*7 

ya, 3 -y 77 i/^y 77 i/ 77 ya, 1 , 1 -y** 771/7 b 7->a, 1 , 2-yy77b7 
b 7 y a , 2 . 2 — y p< 7 7i/ 7 h 7 y a , 1 . 3 - y y 7 >i 7 b 7 y a , 2 . 3 - y y 7 
71/ 7 h 7 y 8 , 3. 3 — y ^ 7 71/ 7 h 7 y 8 , 1 -X771/7 h 778, 2-x77l/7b7 
7 8, 1, 1. 2 - h 0 P<77l/7n77y8, 1. 2, 2 — h >J ^ 7 7b 7 n 7 7 7 8 , 1 

— x 7 71/ — 1 -*7 7b 7 0*778, 1 -X771/- 2 - * 7 7b 7 a *7 7 8& Etf&lf 5> 
n, WSL<«^h7 7S, x h 7 7 8 , n— 70*778, 1-70*778, n-7 

b 7 7 8 , i - 7 b 7 78, s e c - 7 b 7 7 8 , t. - 7 b 7 7 8 , n - ^ y 7 7b 7 7 7 40 

8, i— ^77 71/ *7 7 8, sec— ^77 7b 77 7 8, t— ^77 7b 77 7 8, 7 7^ 

77 7b 77 7 8, 1-^7 7b7b7 7S, 2-^7 7b 7 b 7 7 8 , 1, I — 7 ^ 7 7b 7° o 
*778, 1. 2 — 7 ^ 7 7b 7° o * 7 7 S , n-^777b7778, i-^777b777 
it'SO, 7t)Wfl/<li^b7 7 8, x b 7 y 8 , n - 7 a * 7 y 8 , 1 - 7° o * 7 y 
8, n - 7 b 7 '7 8 , i-7b7-7 8, sec-7b7y8, t - 7 b 7 y 8 , n-^7 
7 7b 77 '7 8, i— ^>7 7b 7778, sec — ^77 7b 77 7 8, t— ^77 7b 777 
8, 7 7^77 7b 7778, 1 - 77b 7 b 7 7 8, 2 77b7 b 778, 1. 1-7" 

^7 7b 7o*7 7 8 , 1 . 2 - 7' ^ 7 7b 7 o * 7 7 8 , 7 6 lc » $ L < (J 7 b 7 7 8 , x 
b 7 7 8 , n-7o*7'7S, i-7a*778, n-7b7'7S, i-7b7'7S, s 
ec-7b7'7 8, t — 7 b 7 y 8 , xb7'7S, n- 50 
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7 p D 85 * i — X □ f. 4- X ® X $> 3 o 

4>ic r C 2 - 7 7 £ii. Blits rc ,- {i 7yU + ;l/#j . rc 2 _ (i 7 ;l/fr 

xx/u&j , rc z . ( ,7 ^ /c ti 7 x — ;i/ JS ® am (c * ;u # — ;b JA IS a L fc 

H&SfcJSflcL, ft ft Wlx ;Uf 7 -tr f- ;U S . XV77U 

;l/g. -TV/^UU;!/#, tf^PX^S. + 4XX/X;Ug. 

77'Ja^;l/S, 7Ph-;H, * 7 '/X /US* 2: Cltff tf 6 ft § 

o $FS L < «7-tr7;bg. X p if ft - ;bg , Xft'JyUg. ^V7f 'J;H. 

X V 1\V V ;H. fcf/taX;l/*, •'Nft+b/ X ;Ug. ftXXXX/ US. 7 X'JpX; 1/#, 7 
7 7'Jo^OH, 7ohr;H, i 9!f S L < (i7tf /H, Xp 

X^O/l/fi, ^V7f 'J;H, M1/1J;H, ^yMl/'J;l/i, tfApX;t/g 
. ^ftXX X;bg, ftXX/X;l/g. S 5 (c fff £ L < tt 7 -b 4;I/S 

, XPtfftzwl/g. X7'J>ft2S. ^V77'J/H. 

< liX-trft-ftg. XPtfft^;l/g, ^y XXyl/gT'&So 

*0)1fflfI4>tc:fct,'T rc2- 7 7;l/P + '>*^4t'-;uaj tit. wi& TC ,. 6 7/1/3 + '>Sj 
tfloat & # ;l/ ft x: ;V g £r J( is L . Si* W K tfjftft 5 i: . + 

'>#;Uft-,ftg, n -XpftftX #/l/ft-/l/g. I -7n ftftX #/l/ftr.;l/S, sec- 
7° p ft ft 7 * 71/ ft - ft a . n-yh + y^/Wx;!/!, i - 7 h ft X * 71/ ft - 71/ g , 1 , 

2 -XX ftftXP ftft X -h ftft^ftg. 2 - X 7 ft 7" p ft * 7 * ft ft XX ftg * if ft & If b 

n§„ 



KfcV'T r n -J fzlt 1 t&ff&ST&SC tfcKttL. 

r s e c - j ii(i2ilSH^*T'fe^Ci:%»,«L, r t - j t It 3 iSSB&g V h 3 c t * 

*«L. r i — j tltXV ^^7«BIST^5Ct?rIStSo 

rc ,_ 6 7ftft ftxXftftxgj i:tt, Hijte rc,_ c 7ftftftgj frh 
z zic7)<mi%¥z i ffli^^risai^ti?.-ffi0a©5kiis{x^n ; fne^)g7 i ^W7-i.H^ 
g£;«D*L. m ft W (c (£ rn ft a. 7f 1/yy't + yi. xfyyy'^^yl. Xptfxx 
Xftftxg. 771/yy’t+yg, ^yfuyyt+yl. ^ftx uy-y^ + ylft if* 1 : 

^ if 6 n % o 

ft 0J! iffl • ft lc fc ^ T rc 6 . H 7'J-/Hj tit. Sf » 6 fclr' L 1 4 ©35#*wsai«:l/' 
</', afttttcaflUtf, ^x-tfx. ^>ny. xxrx. X7XX>. 7XXx. 

X X x . tr 7 x xx b y . x > X ft > . 7-bt771/>, 7;Wl/>, 7xtyy. 7x7 
xhxx. 7 y bJ-ky&Zff&tf&ti. ffSKit^y-tfy. xxxxx. fyf>. 

X 7 X U X , 7XUX&ifT'&5 0 

ft SB ttl » ft fc fc v T r^rng^j tit. Hft Wiciiitfgfift. fit ill IS?, li^f. V 



y. at*. 7>ft>. 77*. yftv^xft, xx. ra, 77 *. if /wf en 

ftSBMfcftfcfcV'T rsfti/'Ll 4 tit. issos^isicr 

?«»<I«5jS;1'L1 4TJdO, * OIS #|j*-f 3 J®? Olitflli 7 . fit ft IS 

? fc «fc tf * * IS ? ft if ® *\ f- o is ? * l Wittf)!Slt^liISg%l»-r5o HftW 



icte. ixif. 
7 - 77 ®. if 7 
;m . fv-fy 
y + yjyi. 

'J >r«. -> > 7 
7-yv if u x y 
> IS . ^'Ji v 
y 5 XX-;U. 

at. 

Ti^ -»;♦' -7T- 



. ^ > X 7 7 



tf P-/H&I 

'/-;!/ as, 

K-ybS. 
+ /'J '7 7 

>j yaa. x 

>S. 77 
7 fl . 7 x 
tf P p k? U 
J 7 x4" 7 x 
•y^nay 
; 7 7 7- 



, tf 'J V 
X 5 X '/ 
7 y F u 

® . 7 X 
r U X 7 

u x 7 as 

ty l-D 

*y yaa, 

•X 



x tr 5 : 
yurj, 7 
xyX7 



yi, tfUKy^i, kfuxxy^. eus^yaa, vf 
-;uaa, M)7 7-;n. tF77-;h, x>k- 
yys, X'jyis. fy77-M, +/'jy®, x 
5 y* y an , t7fjy'y®. + / + x u y aa , ++7 
aa . f;x7K'jyyi, x = x x h u 7 x y aa , if 

. 7 x X y b V X yif, * tni >*'/') 

•jyaa, 7xt-yyl. X4XX7 y-;l/«, ^yX 
if p p tr 'j 5 x y m . tf ') h kf u 5 x x m % if <r> % ‘S. 
yx?*7xy?M%t<Di$mn%fimmmm-. 7 ?y 

^777771. f y^y7777irj:ifotis 
7 X V-Jl. -f7777-/H. ^XXX4XX-7l/ 
7X7 7-/H, 7 1/ 777*71. X V + 7 7-;F 
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®, 77f>®, 7 x 7 5577®, tf5 7o*557-5®, ^ 

fx777>S. 7Dtfn-5®, tf U + 7ntf'J •>'>!. 7 a tf y = 7 

7®, *557-5®4 £f©i?lK®5> fiKHM?4s J; tf®**?*' 

satffts 2*j£t±©R®?«r£A,-e453f#»jt*®*t*if &ft* 8 *'*'« rstt^L 
i 4 tb rtt, »H<aK'j -771. tf y k 7 ®, tr y 5 ->'7i 

, * = 5'7-;l /®, 5 7K-5®, ^7 + 7)7®, +7 U 7711, 777 

771. t7f 'J 7 7®, +t7'J7S, -777'jyS. 7 5 'J 7 7 ® , 7xt77l. 
ft7x>S. ^77f^7x7§. 777®, tf57®, ^7'/777®, 577-5 



®, 77-;H, 7 i 7f 7-771, IfnDtfU 7>'7®, 7Pfc?y77®, 7 

x7 £ y 5 77®4£tf *tf 6ft, <fc »)»$ L< fifcf y 77®, f^7x7l, -4775 
*7x7®, 577-5®, -4 7 7 7- 7 7- 5® , +/')>!, +t7'J7®, 777 U 
7®, tf D a tf 'J = 77®, e'J7>7®, 7 □ tf y 7 7 ® , 7- X 7 tf ' J = 7 7® 4 E if 

& It* 6 ft 3 o 

* 0/1 «B 11} 5 (c £> © T r 5 LI 4 M3^@®^£®xUiSj t(i, ®5£»©®£tf$l£* § 
If©t^5it'L 1 4tS9, *0aRSa©W*#«f*K : ?©«atf8Jl&JB ; f, At it 
JitfK*®?* HO'nt arg ? * l tt±£&3?§8rc4i/'®j£»**iilc'r S 0 Pft 
WtCti, gfljttf, t?n'J7-7l/a, tfpy^5g, tf^57x;Ug, N 

~ *f'/y xyl/g, tf57y7x;yg, * = 5‘7'J 7x;l/g, 
5/t/7 5 y x;l/g, f h7k KDH7-/I/S, 7-tr*5 7x;l/g, *55 5 x;H, *55 



ft 7 x;n, t:y f>i, 2 -ea y fvs, 



3 - 



7®, 1, 3 -7*557®, 1, 4-7*557®, 75555F®, 5,577*= F 

m% 6ti&„ *'*»« 4 s^Tf#©^*®^# 

J Itrtl, L<litfnU7-/H, tf -4 y 7 x. ;F g , t;l/ 7 t'J-;l/ JJ £ £ tf £ If 
5> ft , <fc (7 iff £ L < (t tf a y 7 x 5 # , tf -4 y 7 x ;F g , 5 7U 7 * V - tl g , tf a - 5 g 
4 if tf * If i ft £ o 



* 03 *ffl » 4UC *5 17 T rs4i/'Ll 4 RtSifi®xt:#J fc ti , S3 S 8 © ® £ ft $ * § * -7 © ft 
A'Sftl'U 4t'»9, *©®iSa©®4ffii£'rs® ; F©l#®tfS*®?, 

If mm Pif?: l W±dCy5?#jR*fc»lf3S#*T?*SBRjS*SrSti«L, 

flu #5= r 5 41/' L 1 4 T'fc y , tf r 5 4 (/' L 1 4 JUI^Stttt 

jg®5J(gj T'$>§ 0 Utf7t, r 5 4 V' L 1 4 *£*®3;gj © HI* 0J £ L T ti , fiu$ 

© r 5 4 v' l i 4 j © lift $j Mtftc flu $© r 5 4 © l 1 4*#jts® 

fi*?®5t:sj ©Jittcsfcfctfenso 



*'*'« r 5 41 /' L 1 4 M1**®i£Sj tLTtt, Iff $ L < ti tf a V 7 x 58, If ^ y 7x 
5®, 5 5 7* u - 7b S , tfa-/F®, tf y 7 7®, tf y K 7i, tf y 5 7 7®, 7 = 7 
7-5®. f t/yy®, f'M7'J7l, *7 y 7783, 7 757783, 

t7f 'J77S, +t'/')>S, 7 7 7 y 7 ® , 75'J77®, 7x577®, f^7x 
7®, ^>7f t7i>®, 757®. tf57®, -477757®, 577-/U®, -4 7 
X577-5®, 7x75777®. 5 ;F 4? X 5 y 5® 4 if tf fe If £ tl , £ 0 iff $ L < « 
t*n'J7x/H, tf 7 U 7 - ;b g . tl 7 * V - A S . tf a - ;U ® . kf '7 7 7®, 5*7 
x 7 ® , ^7 '7 5*7x7®, 5 7 7-;b®, ^7X57 7- ;F®, 57 U 7®. 557 



U 7 ® . 777 y 7®, 5;F*X5 'J 5®4 6tl, ^ 6 (C <ff * L < It 5 7 7- 5 

®, 57 y 7®, 557'/ 7®, 777 U 7®, 5 5 * X 5 U 5® T' & § 0 
*W«»^K*V'T r 6 4 1' L 1 4 1^S®Si«SSj t(i, flu 15 Ts^l'll 4M5? 
#*M*®xC»J ®SS©®*fll)«'rs« : ?©»^64V'L 

i 4 t-$> 3 ■$»£)§«* 3 o y 77 ®, eyF7®, tfy=77® 

, 5 7F-5®, 5 7 y 7®, *'7 57 U 7®, 5 7 U 7 7 ® , 7 5577®, 575 'J 



77®, 5 5 7 y 7 ® , 777 'J 7®, 75 '2 77®, -4775*7x7®. -4 7 7 75 
7®, 577-5®, -47X577-5®, 7 x 7 5 7 77® 4 £ *** tf & ft So 



*0/U®ttf5(c r 6 41/' Ll iti, flutB rs4i/'Ll lilllS 

8j XSi^nSSSlSOH, ®SlO®i&ifi)ct5f,f ©3S^6 4V'L 1 4T651 
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aft=WKtt0IJ*.tf, tf ^ ') 7x48, tf^77x48, N-7 7-4tf^ 
77x48, €4 7*0x48. Th7tKn(f7-;l'S, 1 , 4 - 74 4 7 >n, 77 
4 4 = K 91 it if if h n 5 „ 

4 Bfl Iffl # *(:: fc 0 r rc 6 . 14 7 U -4 c ,. g 74448 ( = 77;i/ + ;H) j tttWE r 
C,. 6 7 ;K;Hj icfc^T, BSinIfl6*»tftf±E rc 6 . M 70-48j TMitift 

8 £00, A ft W (c (i {FiJ x. tf , 3 - 7 x x4 7p tf 48, 4 

-7 iP/l'77'^l'S. 5— 7 xX 4/^77- 4 8, 6~7i-^ / N ; lr7;l'I, 1 — 4 7 T - 4 
2-t77-;Mf;l/l, i -t7f 2-t7f;l'X?^i, i - 

7 7 7-i/D tf48. 2 -477-47P tf48& iftfWbftSo 

, 7i^f;H 1 3 - 7 x x 4 7” p tf 4 8 . 4-7xx;l/7f;l/S, 5-7xx;H7f 
4 8 , 6 - 7 xx/1/a+->;H. 1-77747748, 2 - t7f^Mf ;H. l - 7 
7 7" 4 x 7 4 8 , 2-t7f;H7-;l/a i 1 -t7f /I '/d k;H, 2 - 7 7 7 4 7 1 a tf 
4 0 ft £ L < « ^ 7 7 4 8 , 7x^f/H, 3-7xx4 7 P Ptf4 8, 4- 
7 x x 4 7* 7 4 8 , 5-7iXy|/^7f;l/| 1 6 - 7 x x 4 -a 4 7 4 8 , 1 - t7f;l/^ 
748, 2 -t7f;M 0 , 7x4748, 3 

-7 x-;V7 I a tf48, 4-7xx;l/7f;l'»T^9. t o i: fc » * L < ti ^ 7 74 8 , 



7xl7-;Ht'i?io 

rsfc 0 L 1 4iaiis8c,. 6 7;i/ + /Hj tit. Mia rc,. 6 7 
4 4 48J fC*50T, B B nr ft & ft » tf ± IE T 5 £0 L 1 4*1I1^U TI»S tlfc 
S£00, R ft W If li 0j 4t£ , 2 - tf 0 747 7 48, 3 - tf 0 74 7 748, 2-4-7 



0 7 7 7 4 8 & if £ jt«ft 3 <> 

r«8j tbTtt. a#, W$3-$±®i>gt8i: Ltac.tm'51 



t'fenift'fr^sit'fc i < n&0tf, MfcWizizMz.it'mmm?. hjris? 

, 3 4 aOAnyyi? ; 0V*fcf7 74748, 7^^4748 



ft if 0 7 4 4 4 7 4 8 I $J Aft" 7 x x 4 7 4 8 , h 4 4 4 7 4 8 , 2 - tf u ->71/ 7 * a 4 



if 07 U -4748 : 0V Atf 7 7 >744x44478, h U 744 n 7 7 77.71/*-;!/ 
4 4 78, i 7 7X71/4 - 71 / 4 4 '7®, /a/17 744x44478ft if 0 7 444 7 4 



t>x; 1/4478 : 0V A tf ^ > -t? 7744x44478, p- h 4x >744x444 78ft 
if © 7 0 - 71/ X 7lz 4 x4 4 4 7 a : 0IJ 4 1# 7 -t h 4 7 8, h 0 7 4 4 a 7 -tr h 4 7 * 4 if 
074*7444478 : MAti*7 h478, xh47S, 7n 44 '>84 if 0743 4 
71 : 0IJ4 (£7 747 5 7 ». xf;l/7578, 7“Ptf47578, 7'747 = /8ftif 
0 7 71/ 4 4 7 5 7 a ; 0lj 4 <£ 7 7 7 4 7 5 7 8 . -7 x 4 4 7 5 / # . 7 7" P tf 4 7 5 7 8 
, 744x447 5/1, x7 4 7 , Ptf4 7^78, 7 4 4 7° P tf 4 7 5 7 8 4 if 0 7 7 
4 4 4 7 5 7 8 ; 7 7x747 4 X 4 0 4 4 4 7 8 ft if 0 ■$ 4 7 4 0 4 4 4 7 8 ft if tf 






P 7 7 7 X 4 4 x 4 4 4 7 8 & if 7 & 5 0 

tti, rBftnJftftftffiK , 
l Sfctf ttftft0B%8££ kt tHtat-fet). ffi^aii 

A ft: ft 1C a m A tf, (l) Aoyy®?, (2) ?J<8?8, (3)44-48. ( 4 ) x h 

p S. (5)xhD48, (6)4478. (7)77K8, (8)7*7x778. (9 

) t K 7 7 7 8 . (10)477778. ( 1 1 ) 7 7 4 - h 8 , (12)47774- 

h g , (13) 44 7 7 4- K8. (1 4) 4 7 44774— hS. ( 1 5 ) x h P 7 8 

. ( 1 6 ) *4^5 KB (7 74 K8) . ( 1 7 ) 445 48. ( 1 8 ) C ,_ 6 4 ^ h* 4 

48. (1 9) fnftlApy7(tS/ili;ki{tifnTt'tt ) i:t\ C i . 6 7 4 4 4 S . 

C 2 . u 7 4 7 x 4 8 . C ^ - u 7 4 4 x 4 8 . C 3 - u 7 7 p 7 44 48. C 3 . 6 7 7 a747x 
48. C 3-c 7 7 p 744X48, C,. 6 74p 478. C 2 . 6 7 47x44 4 78, C 2 . c 
7 4 4 x 4 4 4 7 8 , C 3 . 6 7 7 P 7 4 4 4 4 4 7 8 , C , . 6 7 4 4 4 7 4 8 , C 2 . 6 7 4 
7x47-48, C 2 - r, 7 4 4 x 4 7- 4 8 , C 3 . 6 7 7 p 7 444 7 4 8, Sf:liC,. 6 74 
4777*4478, (2 0) C 6 . m 7')-4|, (2 1) 5it'L 1 ( 

2 2) *444748, (2 3) h U 7 4 4 P 7 7 4 8 . (2 4) C 6 . M 7 U - 4 C 
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7/ k + 7® (2 5) 5 4^11 4 MflSiK^C , , fi 7 77 7® £ * (i (2 6) ^-V xx, -V 
xx 2 _ v xx3_ v xx4 (^pf) V xx^ y XX2 fc <£U' V XX3 (i^n ; f It 1 ) #$£□, 2) 

SgiSUSjl?. 3) fiT®!!®, 4) S-CO-, 5) S-SO-, 6) 5£-S0 2 -, 7) S 
-NR XX1 -, 8) S - C 0 N R ni - , 9) g-NR XX! 'CO-> 1 0) S-SO^R* 
x 1 - , 1 1) a-NR xxl S0 2 - > I 2) a-O-CO-, 1 3) S-C (O) 0-> 1 
4) a-NR xll C (O) 0 — , 1 5) a-NR n 'C (0) NR 1 ”-, 1 6) S - 0 - 

C (0) NR 1 "-. 1 7) iE-O-C (0) 0 — , 18) C , . B 7 7 7 7 7 ® , 19) C 
2- 6 7;l /* x;F®, 2 0) C ,. (i 777x7g, 2 1 ) C :l . „ HI JS (t 7k g? g , 2 2) C 0 

- n 7 0 — 7 ® , 23) 5*l/'L14l|«*«3StfcU;24) 5%OLl 4l^SI« 

; v xx \ R xx ’&*tf r XX2 «, 1 ) 7kfgii(7, 2 10 

) C l . fi 7777g, 3) C 2 - 6 77frx7®, 4) C , . fi 7 77 x;F® , 5) C 3 . 8 0l^^ 
Rft/k*®, 6) C b -m7 ') ~7k®, 7) 5 41'Ll 4liisas, 8) 5 4l'L 1 4 

fctt 9 ) c l . 6 77i/3 + '>»%SEi*-r«, ) T'isn§S4i'*'2& 

if 5 n « o 

lot £«, JUtWfcfiGlUtf, 7k ; 7 7-7® ; - 

Fa® ; 777 y /« ; 77777 U/S; 7 -y , SI®?. iyg®7, 3 

7* HC7\Dfyjg? ; x F y7® ; 77 ” F® ; 7757# ; y77kg, x77k®, 7n 
fcf7®, '(yfoe;H. 77/1/®* if07/F7/F® ; 7 y 7 S , T’n^xyk 

g* if077kfrx7k® ; x?-;l/|, 77x7k#, 7 d /S 7k77® ft if <D 7 77 x ;k®, 
ffi«7777#»cWf£;-r5y h?->8. x R + kl. 7n#+kS. 7 F 7 -;/»* if 0 7 20 

7 n * 7 a ; 7 7 7 d y 7 7 g , 7 7 7 7 n 7 7 7 ® , F y 7 7 7 a 7 7 7 ® , 7 7 7 a 
x77g*if0/Na fry 7777® ; t FD + ->y?;l/S. tF n + 7x7 7®, t Fa 
7 7 7a tf7®* if 0 t: K d 777777® ; 77x77® : 7777 5 F77® ; 7 -tr 
F 7 5. F7 7® ; *7^777® : 77*7/^77 7® : *7/^77777®, 7 7/5 
7 7 7X77®* if 07 7/^77 77777® ; *7777/^777®. 3/ y 7777/5 
7 7 7 S * if 0 7 7 7 7 7 7 7 7 7 ® ; *;WU F # ; 7 7 7 7 * * if 0 7 7 7 / 7 7 

S; 7?y®; y?775/i. X77 7 5 7®, 7 y 7 a tf 7 7 5 7 ®* if 0 7 777 
757®;^ 7^7 757®. 7 77X777 5 7®, 7' y 7 7 7 ^ 7 S * if 0 7 7 7 

7 7 = y#:7 = yy7 7®. 757 x 7 7 a . 7;yfaif 7 s * if 07 = 77 77 7 

® ; * 7 7 7 7 ® ; 7 F 7 '> * 7 7 x 7 ® . x F 7 7 7 7 7 x 7 ® . 7° a 7 7 -> 7 7 7 x 30 
7 ® * if 0 7 7 a 7 7 7 7 7 x 7 ® ; y F 7 3/ 7 7 7 x 7 y 7 7 » . x F 7 7 7 7 7 x 7 
y?;H, 7° a 7 7 '> 7 7 7 x 7 y 7 7 g . y F 7 '> 7 7 7 x 7 x 7 7 g . x F 7 7 7 7 
7X7X77®. 7“ a 7 7 7 7 7 7 x 7 X 7 7 g * if 0 7 7 a 7 7 7 7 7 x 7 7 7 7 7 ® 

; y 7777 7 y 77®. y 7 7 7 7 '> x 7 7 g . x 7 7 7 7 3/ 7 *7 S, X77777 
x 7 7 g * if 0 7 7 7 7 7 7 7 7 7 7 7 ® ; 7 77 777 77®. 7 7777x77®. 
x 777 7 7 77®. x 7 777 x 7 7®* if 0 7 77777 7777® ; 757777 
75777 7®. 7 57x7 7 7 5777 7#*if07 577 777 7 5 77 7 7 7® ; 

7 7 7*77x7773/®, x 7 7 * 7 7 x 7 7 7 7 ® . 7 '7 7 a tf 7 * 7 7 x 7 7 7 7 
S * if 0 7 7 7 7 * 7 7 x 7 7 7 7 ® ; 7 7 7 7 77®, ^ 7 7 7 7 7 7 X 7 7 7 7 7 x 
7 7®* if 0 7 y -77 7 a 7 777a 7 7 7 777® ; t F a 7 7 X 7 77 7 7 7 77 40 

g, t: F a 7 7 x 7 7 7 7 7 x 7 7 ® * if 0 t F a 7 7 7 7 a 7 7 7 77 7® ; •777'7 
777777®. ^777777x77®, ^ 7 77 7 7 7 7 a tf 7® * if 0 7 y - 7 7 
7X777 777S; F U 77 7 777x7®, 77 7x7 7 77 7 777x7®, F'J 
X777 77X7#* if0^Eg|S7 77X7® : 7 7 a ya t? 7®, 77a777®, 7 
7a^s77 7®, 7 7a^N7 7/kg*if0 7 7a7/k7 7®;7 7a7 P a^x/U®, 7 7 
a 7 7 x 7 ® , 7 7a^\77x7®, 7 7a/\77x7®*if0 7 7a7 7frx7®;7 
x x 7 g , k? y 7 x 7 ffl , 7 x x 7 ® , 7 U 7 ® , 7 a V 7 ® * if 0 7 U - 7 ® ; y 7 7 
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10 



20 



30 



40 



50 




(60) 



JP 3712393 B2 2005. 11.2 



l, 2 -^doi^, F D 7 OPXf l/>. 7 F 
77ppx7yyftif©/NPfry(t;j^{t;7kiit)i, ^y-tfy, F/kxy, 7yyy. 777 
a yu ^ y -tf y N x F n ^ y -tf y , tf U y* y , t/'Jy. xj-y'y, 7 x / - 7k 

ft if © ?? # ®?) i, -y y 7 y , + 7 +t y > ^/^y. ^^y, 7 v 7 7 

7y, Effigy yy, Eiftx- 7 7k& Evmitykmm. i?/-;i'7iy, y x 7 7k 7 = 
y , h'jxf;i/7;y. tf □ 0 y y , tf ^ y y y , tf ^ 5 y y , 7 7k 7 0 y . 7 x y y v 
y y 7 7k 7 x y y s y y ;b 7 = y . F y 7 y y ft if ©7 5. y«» , 7 7k A 7 5. F\ N-y 
7 7k tf P 'J K y x N , N — y y 7 ;l/ 7 ;?'/oy. N , N - y y 7 7k 7 -tr F 7 5. F\ N , 

N - y y 7 7k * 7k A 7 5 K ft if © 7 5 K » , ^ 7 7 y 7 7k IJ y m F 0 7 =. F\ 'N 7 7 y 7 
7 k® 'J y| F »J 7 = Kft if CO U yg?7 5 K*, 7K> 7 © ffi - 05 1 C 
«fcb<tt“ilw±©S ^©Ig^Jttt^ tass nfti'o 

sit 2 t s aa, 

< WKi|8£Stiftt,'tf . ^i?l<itM)f7A 

, SIA'Jf'L. 7K^(k7 F IJ 7 A, 7k d? ft * U 7 A , t-7 F 7y * y 7 A, tf y y y . 

yy 72i/7 ^ / tf ij y y, Mjyf-;i' 7 ;>. MJx 7 ;i/ 7 $y, n, n - y 7 v 7 p tf 
;i/ x 7 7U 7 5 y , n — y 7 y 7 ;i/ 7 u y . N-y 7 ;k tf n u y y x n - y 7 7k tf -y u y y , 

N , N — y y 7 7k 7 X v y x 1 , 8— k'7f ty^D [ 5 , 4 , 0 ] 7 y 7 7 - 7 - x y 
( d b u ) , tf o y y » 4 - y y 7 7k 7 5 / tf u y y . tf a y y x 7k 7 y y , 7 / y y . 
-rv + yjy. 7k^(b7 f 0 7 a, * »{k * y 7 a , **{bU77A, 777 k 0 77 a. 

7h'J7Ay77— h, *'J7Ay77-h, 7hU7Ax77-hft2f7D7hU7Af 
ft tt * D 7 A 7 7k n 7 - F ft if &m tf <o n $ o 

2 'nyy^ffji: LTORft:0iJ*atf*i:, *xYy. y*x7'y (*X7“'y2ift) . F 
U 7 77 y (t'Xff'y 3 1ft) , i& it 7 7 X 7k „ % it 7 7 x 7k x H J& it o y , = Jft ft y y 

. ^ + yHt'J y. s^it'J y, f o t □ □ y 7 7k • 7 o a 7 7k y 7 f , & it 7 7 7 0 7k 
is ? 7 5 k* ft au y|7? F{ccne./Nayyfk^ii^ffffl7-a-T#e.n5tf7kX77 
aa» 2 'nyyfk«jfl!)^j*cfflv' 6 nTi/'«/NDyy{t#J-pfenfcf, ©7 
ntffli'sai'tts,, 

M7cgiJ2f itii. ant *?«£$£«</' enri'S t ot-snia < . mci$)t£n&©7 

> $J X. (df NaBH< s LiBH 4 , Zn(BH 4 ) 2 > Me 4 NBH(0Ac) 3 , NaBH 3 CN, Selectride^ Super Hydride 
(LiR HEt 3 k L i A 1 H 4 , DIBAL, L i A 1 H ( t-BuO) 3 , Red-ak b inapft if © (til , &&, 4 77 7 
A , py'7A. 7k f x 7 A , xy 7-71/ft ^©»ttzk*aj!intt«ft 6ti5 0 

w±oRis»7a, piiicj: 0 a lit <d a ic «k ot, tw^ufy y *y7ksfttt»*aa 



raa^wtfiFST t sttj tLta, »ic#attBS?n4v'tf. 

ftbutfiaiii, 8t»i&< i«»)g t a ft ;k ^ is? , 3 7ft7j<a«igft 



®0«I)O® : Vko ®« ( fLKffi. i5i®. h y 77k*Dft»ttft ifowa 

* 7 k 7 y 0 Ft j)D ^ ; y 7 y x 7 k 7 y $ ^ , t Kn 7 ->y ^yx/wt'kis, t fp 7 y 
x y y x 7 k 7 y ^ . ^y-t?yx 7 k*y»ffi, F 7 bx>X 7 k*yil. 77 Uy^ft 2 f® 
W«X 7 k*ytto(iMBi« : F'jy 77 k 7 = y^, h yx 77 k 7 $y^. tfyyyffl, 
ii-fy®. tf p o yi§L, y y 7 p 7 y 7 k 7 = y ^ . n, n’ - y-^ y y 7 k x 7 y y y 7 
;yS, n — y 7 7 k 7 " 7 k 5 y ^ . yx 7 /- 7 k 75 y^, f y x 7 y- 7 k 7 = ytg. h 



y x ox KP7y y 77k7 5 y ) y^yi, 7 x 777k^y yzk7 5 y^ft 2f®7 5 y® 

fifinffi ; 77k7x y«, yyy«, -tyyffi, 7 r| J-»l, 7X/^77y^i®. 7" 7k 7 5 

y»tt*H075ya©(^iHiaftH*aifs«:i:j!>«t*ti. 

^:|gB^lc^5E®©S4«ttl£tt©SS> tt»J. tt«s £.#,©«)«& H 

t«t 0 aft jffim/jgA 1 HSftOlOOp g ~10g ?$> 0 , 1 ~»|HUC»ttT«! 4 «ti 

•S o 



gpWtS4tSi: 
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gasy. ® r* ssm sy * if s & 

«t 9^mitm, ?utm, « ir ns & *>j . nm&ytmteEZtiifttz c 
-Micmm&mmiDmmt ts.ftzm&L rig &\c& o mm itztiz* 

cft6©«$}-fc LTttiMAtf, mmmm (*sa, , i^ft 

7k * 7 J > . X7777. Hflg^^-fVfcif) , XX-r^ift (5'JX^ygg 

* y f- ;i/ K -r '> 71/ , 5 U X 7- y m 'f V ■/ D tf 71/ * if ) , iS *R 7 )l a - 7U ( -tr k X r 7 U 7k 
7 ;l/ 3 -;l/, ^^x;l/7;Un-;l/* if) , -> 0 xi >HtJ]§, -> U a > r4 , SffirStt^J (* U 

UXJBHSi&xxfyK y;nr?ylSfiSS!xxf;k y“ U -fe 9 >iflSKxxf^ 

, + 4? 9 5j- + '>x^ i/ ysifko- * Lift, 

■J t + ->xf U>4?'J **yfu fcf 1/77D 'V * 3 4? V -?-% if) , JkiSliBStf ? ( fc K 10 

□ 4- '> x 7 7k -tr 71/ d - 7 , ,f'J77'J;l/t, * 7k ck + 71fxil/^j7- 1 #'Jxf l/> y 
')3-;k 4? U tT x /k fc? n U F > % y 7 7k -t 7k □ - X * if ) , 7 ;b x - ;l/ ( x £ / - 7k , 

7 V 7° a 7^/ -7k* if) , £«7 7kxi-7k ( 7” U -tr U > , /a tf L 7 7” U n - 7k , v 7°n 
^y7*'J3-;i/. V7ktx k-7k*if) , it (y'Lkn-x, '>ait*if) , (» 

7k 77®, 'T'fm.7) l/?x7A77y-->7A. 77ii7 7k5x7A*if) , fj§ S 7k * if 

p h p®cD*46tcti^^^ (&&, o a,#* if) , mmm<D7jiti v 
(9 A,B7 k U 7 A ft if) , &l£iSS (**{t* k 0 7 A*if) , W8S8? (fg $& H W 6g , 
7xyg. ¥LB*if) , W$g?<D77k7 9 (7xyltk'J7A. ILItF')7A 

*if) , tilts ( 77 k 7 'xy, x*y-7k7 = >*if) ftiffc/fll'SC S 

fc, j&StJEUT, KJgS'J, tn.mitm% zzffihnt % £ £WVi %o 20 

*5ZWlc£51t$V!Jte'f y tf k nfcfck'T, l) ifog$lT£0?iIgi&lc,£oTf8a»2ft3 
lfllflfrtftlBBIiawil»«SIB®lSv 2) i|M40ifagfr£E7lc* o T^gWlctj§2»£ft3ftL 
BrtJ£*B8a<DeK»JS, 3) l**cDifog#r£B70£g<*77-^£®;k|lxfl]iliy-t3o £ 
t>lc£tiB<Dtt%Z%T%1t£WjM(DyicffifflmcDtgM*fflillilt Sffc^tofc Jtffl Lfc 0 rt 
£ IB US o if 10 • BK«iattifa«lfi£Kfctt*SJg&:/n-tex-i** D* *©lfi8ttffl*trr 

Lfrt, £ttfcfctt3ifo«lff£tt#a<0ifiig*r£ 
S ; ?T'{i*< $ » cd fti g i&t £ 0 7 0 If ira • *B*W*f¥fflfc<fc 

■5 ((l)Koolwijk P, van Erck MGM, de Vree W J A . Vermeer MA, Weich HA, Hane maaijer 
R, van Hinsbergh VWM. Cooperative effect of TNF -alpha, b F G F and VEGF on the fo 
rmation of tubular structures of human microvascular endot helial cells in a fib 30 
rin matrix. Role of urokinase activity. J. Cell Biol. 1996, 132, PI 177-1 188. 1 (2) 
Tallquist MD, Soriano P, Klinghoffer BA. Growth factor signaling pathways in vas 
cular development. Oncogene 1999, 18, P7917 -7932.) 0 IftA'mt, !§ HHSS * if 1C * 

9 jg£2 nzmm<Dlf]l i e%t£B : ?lc £ 9 %*%BM1t£-V!ll££ 

f*fcfci'T»;ftftifaB«£raBttffi*^rc ttffflifsn, ifo g Sr 4 PI S » 1 1 Itlfet 
M m T* 3b § o 

^JSiWtcflRSfk^iJO^fk^Wgttteitflgjli: LTOfffflSftS CitogUr SBagfgtt, tt 
111 J® ffi tt * if ) tt, JJiTOSSCiDffitiCiill’TSS. 

< 0§ *§■ — M > 40 

DNA (deoxy r i bonuc 1 e i c ac i d> •r4'4-v' , 7 4'I^K) 

VEGFR2 (vascular endothelial growth facto 
r r e c e p t o r 2, jfa g ft & i® 5® H =F % W » 2 ) 
human placenta (tkflnffi) 

Hepes (N— [2— Hydroxyethyl] piperazine — N ‘ — [2 
— ethanesulfonic acid],^^X(IStRt®)) 

MgC I 2 (Magnes i um Ch 1 or i de^ IM It 7 y -L ) 

MnC I 2 (Manganese Ch 1 or i de, t£Ut 7 y ft" y ) 

N a]VO ( (Sod i um Or t hovanada t e (V) , % 7k k > S ft y y (V) 
Itk’J-JA) 
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ATP (Adenos i ne 5 ‘ — T r i phosphates 7f7'>>5' - jr. U > 

tt) 

E D T A (Ethylenediaminetetraacet ic ac ids 
>^75 >E3R»j 

HTRF (Homogenous Time — Resolved Fluorescen 
c e s 

FGFRl (Fibroblast growth factor receptorl 

s \ ) 

PDGFR/? (Platelet derived growth factor re 
c e p l o r Ps ) 10 

HGFR (Hepatocyte growth factor receptor, ffF 

EGFR (Epidermal growth factor receptor, _hj$ 

mmm? s§») 

Tris (Tris (hydroxymethyl) aminomethanes h 'J X 

mmm) ) 

NaCl (Sodium C h r o 1 i d e s Sfct MJ X A) 

BSA (Bov i ne Serum A 1 bumi n s ^ 7 )\s ^ y ) 

HRP (Horseradish peroxidase,^— X7T^ y a /n — ^ 

20 

EGTA (N, N, N ‘ , N ’ — Tetraacetic acids N, N , N ‘ , N 

* c Dmwtrn ) 

SDS (Sodiu in Dod e cy 1 su 1 f a t es K T ^ H h U *7 A ) 

N P — 4 0 (Non i de t P — 4 0s 7 F P - 4 0) 

PCR! polymerase chain react ion, X7”i?’3§MJ6 

R T — P C R ‘ reverse t ranscr ipt ion — polymerase 

c h a i n r e a c t i on, M 4E % # U ^ V — *tf )! J5 IS 

R N A : ribonucleic acid, U vt' g 

cDNAicomplementary DNA, W DNA 

cRNAicompl ementary RNA, f EMS fl*J RNA 30 

dNTP : d A T P, dCTP, d G T P , dTTP^M^g^i 
UTP’Uridine 5’ — triphosphates # U i/ 1/ 5’ — HU > 

C T P : C y t i d i n e 5’ — triphosphates is ^ is y 5’ — HU > 

S£ 

d A T P : 2 ’ — Deoxyadenos ine 5’ — tr iphosphates 2 

• -f^ty7fV'» 5’ -H'JX® 

d C T P : 2 ' — Deoxycytidine 5’ — triphosphates 2’ 

5’ -HU > fig 

d G T P : 2 ’ — Deoxyguanosine 5’ — triphosphates 2 

/ 5 ’ -HU >S 40 

d U T P : 2 ' — Deoxyur idine 5’ — t r iphosphates 2 1 — 

*jy 5’ -hu>® 

GAPDHiglyceraldehyde 3 — phosphate dehydro 
g e n e a s e 

F B S : F e t a 1 bovine serum, 'i? S/ JE ifl if 

PBS: Phosphate buffered saline, U > IS S ® 4 3 lli Ifi ?i< 

M T T : (3“[4 , 5-D imeth ly th i azo 1 -2-y I ] -2 , 5-diphenyl tetrazol i u m bromide iThiazolyl 

b 1 ue) 

DMSO: Dime t hy 1 su 1 f ox i de, 7 ^ ^ X 7 t 4 y K 

PDCF:Platelet derived growth factor, 50 
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£105® El? 

EGF:Epidermal growth factor, _h ti 9! 0 ^ 

F C F 2 : F i b r o b I a s t growth factor2, 

2 

VEGFIVascular endothelial growth factor, 

Ifil S 1*1 & ^ 0 ? 

HGFiHepatocyte growth factor, BTJfflflSiiflH 1 ? 

TNF — a: Tumor Necrosis factor alpha, Mf#!§I3'EESI-p 

7/177 

FCS'. Fetal Bovine Serum 10 

E G M — 2 : E n d o t h e I i a I Cell Growth Medium— 2 

MMMM 1 : llll fi »r £ H ? ffi £ 19J sW tt lc «k aifaSrtfilfflffiO invasive tub 

e formation ( « ffl It S US ) 1C *f f § |5§ g ft 

t (huvec) ttsssnTi/'ssffi “mm® 

M&Wl" , p. 19 7 - 2 0 2 ) tttoTliL, 5 %C (37 

°C ) 1C 43 ^ T F. G M - 2 igtffi ( * d A r -< 7 X tt «£ 0 ffl A ) ^fflF'con f 1 u e n t 1C 

ft* tT?##Lfco Transwel 1 DIA) g|/l/-hCi nne 

r we 1 1 11C0. 4m I ® l )^7-f7 | jy-'>'iy ('> V Tti £ 9 B8 A ) tt tin z. 0 . 

7 u n i t s / m 1 un its/m UD h o y \£ y ('>7‘7t<t 9 IA) T' @ S *3 4A A: 0 HUV 
EC^MJA->>, E D T A SrfflV'THUX L Acf£, El £ M AS *g * ffl iUfil W tt % (Huma 20 
n Endothelial Serum Free Medium Basal Gr 
owth Medium. S FMA®t, G1BCO BRL*i£*3ilA)lClitiL. £ 
<D*®Mfflfj£0. 4 m 1 (1. 4 X 1 0 5 (S) 0-tAAc7 ■< 7') y'f/l<D±lcm ML 

, ^ 4 5 % C 0 2 -f a A - ^ - cp ( 3 7 °C) T'tg# LAo 4 Trans 

wellOouter chamberlCifil ! S|fr3:0-p0tll'a$5{lOng/ml EG 
FCGIBCO BRLttiOiA) , 3 0 n g/m 1 FCF2 (G 1 BCO BRL 

tt cfc 0 ®5A) , 7 5 n g /m 1 V E G F (faftfig® £ 0 18 A) , 50n g/m 1 H G 
F (R&Dti9IA) , 7. 5 n g / m 1 TNF-a ( Y y +f / A *± £ 0 !? A ) [& 

V ECOn^ 

W ft £ £ 1 . 5 m 1 OS FMi§14ll0A5%CO/V+a^-)'-tt> (37 °C ) Afg 30 

#LAc 0 2 b SfciD'4 0 gicIfrAclcpSi LActfngfr£0^ 

1 . 5m I OS FM®llC5?ilfto B «fc t> 6 B g 1C i 

nner welltDiaBAff^K^II^SUAcI^, PBSlCt&$?LAc3. 3mg/ml 
MTT (J/^vaiOBA) »#0. 4mUjDA^ll^ffi5%CO/>'+a^-)'- 
(3 7 °C ) E 1 A tg # L Ac o MTTlC t fcoT&fe£ftAc7^7'UyY/h|*|lCfg)££n* ! B 
E (t u be) BPS, StM^SSTT'®! E 

0$t£ + + + , BJ!S^± < 8SSnTl'4l'«fOa«- t U * ftffl £ 4A Ac B$ 0 

ffi®ai: + + + , + + , +, +/-, -0 5 SITX n 7ffcf § C t ic £ 0 ffittttfSO 
fflfFftffl0«S*fMBLfco 

1 ] 40 

[$SKI*0IJ 1 : A*l([ltEJSffl0S0 invasive t u 

be formation (»fflttSlffi)Bf8) 1C Wt * HBftffl] 
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Wt fl §£ ff'j 2 ilfllWIff^iS^fJiiltCcfcSifaSl^l^lHflScDsandwich tube f 
o r in a t ion (g«i$fiK) KWTSHSFf^ffl 

t ( h u v e c ) t,tmmu%k&\ i t pa 073 r^gt u 5 % 

(3 7 °C ) £ & 0 T E G M - 2 ig iti P f -i’ ^ J; 9 iA 
J^ll'TconfluentlCda Tig* b Ac„ Col 1 agen : 5xRPMI I 
6 4 0 : PfffitfffllKffiffi (W±, m Ba -tr ? A > «t 0 OH A ) 0 7:2: 1 

2 4 ^ Hl/7' b- F 0&>7 i/H: 0 . 1 m I 5 % C 0 2 A > * a A- £ 

- 4> ( 3 7 °C ) T4 0»M#iLTf;MtS«ft. H U V F. C * b 1) 7 > > . E D T A £ 

ffl 0 T EUR b Ac & . g^ilUciiifiiirC'$-5 2 0 n g/m 1 FGF2 (GIBC 30 

0 BR LtiOiA) t 1 0 n g/m 1 EGF (GIBCO BRLttdtOPA). 

U<li25ng/ml VEGF ( ft ft HE 3ji ± (1 PA) tlOng/ml EGF. fc 
L ( li 3 O n g / m 1 HGF (R & Dlii 91A) t 1 0 n g / m 1 E G F £ *n A A 
rt^MBaig^ffllillllifigtte (SFM, CA9HU VEC^ill. C 

0*Blfi!BjB#«:O. 4 m 1 U V E C 0 □ -y Me J; o T & £ 7' 

. 1 — 1. 2xiO f i0lfi?;ffll' Ac) -f OiP A. 5%C0 2 4'b + a'S-£-4 3 (3 7 
°C) 7-fftig* bAc„ 32 0 , ±B0 co 1 1 agen : 5 x R P M I 

1 6 4 0: fftttfiKfflffffffi (W±, A 0 PA) 07:2: 1 0*gJjg£?j£ 

£0. 4 m 1 foil l, 5 % C 0 2 7 bAa ( 3 7 °C) T 4 B#RflfiSR b7';l/ 
(C^liAco ±JStC±E0#lfilSlfT4H ; f t t S F M0r§$ 1 . 5m 40 

l^))PA5%C0 2 -r> + a^-^-4> (3 7 °C ) T tg ii b Ac 0 iiMSI)Di4 BI1C 

X ;U0Jg*±jf P B S (C?g« b Ac 3 . 3 m g / m 1 MTT 

tiOIA) igffiO. 4m 1 ^§9xlWCiDx5%CO z 4’>+a^-)'-t ( 3 7 °C ) 

T$ij 2 b Ac. ^(/x/l'Oco 1 1 agenWrtlC®*SnftSIS ( t u b e ) 

foil fi£ 3 >> e a - £ - (77 + >h'r>a) 

, D¥#f V 7F r M a c Scope) (HSSliOlA) 1C J: 0 

Ac 0 j&ljp btoftl' 1 ) x;l/rtfcJBdi£ftfcSflS©±g»i:tt-r 

jtabAOi;i/rtK®^?nAcffK0^S0Jt*%s^-e*», n 0 it 0 fa *■> ?> & « ^ ti s 

5 O %H*t 50ti&Sift»fi (I C 50 ) £;l<a6Aco 

[S 2 ] 
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C CD T'y-b-nt. M&MMCD?- & 'y> *->--■*£ fSliZWiST zmtl 5 o VEGF 

R2©SffllSKF^- / l'y ; £3-h't5DNAii, (Edwa rd s M. In 

ternational Biotechnology Lab 5 (3), 19 — 25 

, 1 9 8 7 ) 30*'?, Cftfili, 

ft§ c t ic £ 0 , ffl 

K. If, MilffllJS (i n s e c t c e 1 1) 

6 ft ft VEG FR2£DfflflaKF2<-r>*ft 

2 ft ft „ VEGFR2 (Genbank®f#i?-L 0 4 9-1 7) iJaSF^'l'2 

£ 3 - K -f 5 1 . 7 k b <D D N A 7 5 7” * y h T h D , <) i/ > 7 9 1 A' h %3 £ 0 , /)' O *? 

jJ: 3 K > $r & , Ter-man^ (Oncogene, 6 ( 9 ), 1677-1683, 

199 1)lCfe®£ftTt/'SDNA7-5y*yh£, human placental 
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c D N A I i b r a r y ( 7 a y A y 7 A 0 i$ A ) A'bfIL. flTAtaO^ 
ll/X)7>'X7’l/-XAn- (pB 1 ueBacHi s ( G I BCO B R L tt A 0 8i 
A) ) lc7a-xy7LA 0 £ <omfrM (Spondoptea F 

rugiperda9 (S f 9) ) 1C f 7 >X7 i ^ h l. a 7 A A X £ 

mmL fc o 7A AX0*g«;fc«fctfteffltt, fgtpAAXF (Bac-To 

— Bac Baculovirus Expression System (G I BCO 
BRLJi) ) tc M ti) 2 n )i § ) o (ti! © A o y y A A - A n o t> T 7 y -b A 1 C fc A •§> {£ 

© A i6 tc . A>’> 3 9 8 A'(>lte'r5ilfil77)'Ay|' (FGFR1. Genbank 
®iSfX 5 2 8 3 3 ) . ') i? > 5 5 8 fr Z %BMH7 5 > b (PDGFR/3 

. Genbank«fi#fM2 1 6 1 6 ) S A (i 0 7" 7 9 7 4 A' 5> B 8 $&-f 5 fflflSK 7 7 7 10 

77b (HGFR, Genbank®f#fJ 0 2 9 5 8 ) li. [s]filt© 73 i£A' 7 o-xy 
7fe<fctf8SI2tt$So EGFRIiv^ti (Uiltiflf E - 2 6 4 5 ) i 01ALf;„ 
VEGFR 2 ©AayyAA--l?fggi©fci 6 KA S f 9 ffliS£VEGFR 2 ffl&$A 7 A 
AX(C A 7 ? T‘K&2-£, ALT 4 8 BiH'im tc $ & L /c o IR« Lfcffllfi*. JktfLfcOyft 
18 ffi fk 4 71 & tt *k (PBS) Atffcit L, # © A * L A Lysis Buffer (50 
mM Tris-HCl ( p H 8 . 5 ) , 5 m M 2-/A*7 P Fx7/-A, , 100 
m M K C I . 1 m M 7 x x A 7 A A X A A x A 7 A A A A K ) , 1 % ( v / v ) N P - 
40) 41. 5 x 1 0*i®ilfiaft0 1C2 0ni lifflLTSUL/co SiBttfc 4 1CK 

T 1 2000 r pm 7 3 0 ' 7 } M it >b ft M L , ±«*f#fc 0 

COlS^Bu f f e r A {20mM Tris-HCl ( p H 8 . 5), 5mM 2 20 

- / A A 7° hx$/-;K 5 0 0 m M KC 1, 2 0 m M A 5 7 7- A , 1 0 % ( v / v 
) 7* 0 -b a - A } Tfiltl/cN i - NTA7*“n-X)j7A (3ml. A 7 7 y 7i A 0 
ISA) Id $5 (JO L A o u®*7A4B u f f e r A 7 3 0 ml. Sbt'Bu f fe r B 

{ 2 0 m M Tris-HCl ( p H 8 . 5). 5mM 2-/AA7'hx7/-A, 1 

M KC1, 10% (v/v) 7 0 -b O — lW T' 6 m 1 , cl 5 t B u f e r A 6ml 
T’SiHfto if & , Buffer C {20mM Tris-HCl ( p H 8 . 5). 

5 m M 2-/A*7 B hx7/-A, lOOmM KC1. 1 0 0 m M A 5 X" 7 - A . 1 

0% (v/v) 7 0 -bn 6inlT’8111S4ft, (Spect r 

um Laboratories tti OKA) KAtl. |2 0 mM Tr 

is-HCI ( p H 7 . 5). 10% (v/v) 7 0 -bo - A. ImM/AAXU/F- 30 

A. 0. 1 mM N a :i V O i . 0. 1 mM ECTA) T'Jg tfrLfco S D S 

$ f) (C <& L , ^■7 7-70 'J7> If*] 1 0 0 k D a 

503>Et> Fifil (H 1 s6 — VECFR2. N 5fc tc b X A 7 y 6 ffl * ffll £ 2 •£ fc 

VEGFR20liSF^» *, B S A (Alfoi 9 7 A75 y , ->77fiJ;DIA) £ 
l¥tlItLTia$i4R7ftt. ffl t i * T - 8 0 °C 1C U ft L ft „ FGFR IO« 

safo/^y, p dg f r 0 ® He®* k * v * fc «: h c f R©fflias K7Ay icoi©t 
t[Blt*077)i4rfflG''T. AnA’ n© N Ale fc X A/y 6 fi£gS£-2 -Afc 0 n y If A y h g 
fi M (Hi s 6 — F G F R 1 . Hi s6-PDGFR0£fctJHi s 6 — HGFR) Af# 
fCo 

A o y y A A-4fgjS(i J7T©iffl 0 fr -p fc a W A li’ V E G F R 2 ©Jf£\ 9 6 7xA£l)g 40 
71/-F (NUNCt, Sn n p#§ 16 3 3 2 0) ©&7XAK, A A - -b' £ tS {200 
mM Hepes (pH7. 4). 80mM M g C 1 2 , 16mM M n C I 2 , 2mM 

N a 3 V 0 4 } 1 0 (i I , Etfyfap^ 0 (G 1 u 4 : T y r 1 ) (biotin — p 

oly (GT). y — 7 A XX 7/7 7/ X A a 7 7 tt A &08A) 2 50ng (*g*T 

1 5i#Saftt<D4 6 /t I). His6-VEGFR2 1 5 n g ( 0 . 4%BSAi§ 
®T*2 1 Og#tLfct<04 1 0(t 1 ) A Z Z A ;UX A A Ay Kfcjgft? 

©(0.1% B S A jgf&T' 1 0 0^#f?L 4 g 1 ) ^igsijQLT 3 0 (i 1 tc L A 

o #</'?, 4 (i M ATP (He*?##!) * 1 0(1 I SflDlt 3 OTt' 1 0 A XA 

a A- y 3 y{^. 500mM EDTA(pH8. 0) 4 1 0 (i 1 illllLfco 
AP->y0>|{tb i o t i n - p o I y ( G T ) li , Homogenous Time 50 
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— Reso 1 ved F 1 uorescenceiS (H T R F S) Jfl 0 ' T iHJ )£ b A: (A 

nalytical Biochemistry, 269, 94 — 104, 1999) 0 
7£fc7, 9 6 -?x/HI^/n-7 7 p U- h (PXX-*i, SIS,# 

^3 6 9 4) ic&b, x-P AX U 7ft- F£xA7bAcjn7X7>ftP77jn{* (E 
u (K) -PY20, 7-77XX777XV Xr^ -y Xt±<fc <?($ A) 7. 5ng (20 
mM Hepes (pH7. 0), 0. 5M KF, 0. l%BSAS?il7 2 5 0fg#5K 

bAc&7>£2 5g 1) ts 7 tf X L 6 6 5 * => ^ Jl b Ac X F b 7 F 7 t" 7" 7 (XL665- 

SA, '7-7'l'XXX'77XVX-r-f' > yXt±7 , 9MA) 2 50ng (20mM Hepe 
s ( p H 7 . 0), 0. 5 M KF, 0. 1 %B S Ai§®t6 2. 5{gffi^L/itcD^2 

5 ii i ) m (IP b , § jg 7 3 0 ft 19 ft M 'ik , T-fXAA'J-H T R F7^^D7’F-F7 10 

t7 Yt'- ( A -y * - F tt m ) 7 , ®J g & ft 3 3 7 n m ?.?, CO 6 6 5 n m fc 7 tf 6 2 0 

n m©£ft»K*iW$bfco Biot in-poly (GT) Of OYX 'J 
•>-7YxX^Y7^VXfY 7 R FlfHiiif+X hlC|fi®^nTt'§d 

e 1 t a F % fifi 7 ft£ ft 5 0 MiftDNfSTt'OH i s 6 - V E C F R 2)Sl)0lCct§ d 
e 1 t a F%8?:1 0 0%, tlK fc 7 tf H i s 6-V E G F R 2#SftTt'0d e 1 
t. a F %f 5 0 % t LT, SM^#lETt'0d e I t a F%fi©J±3s (%) 7 46 Ac 0 

C©Jt* (%) ICiOVEGFR 277--trffi1££ 5 0 % 7 § © 1C &£ ft KlR © 

ns (i c 5 o ) b ac„ 

FGFRl, E G F R $ Ac fi H G F R 7 7 - 4f gtt 1C ft7 £ I® §16 © ®J)£ (i , ftftft'ftH 

i S6-FGRF 15:1 5ng, E C F R 2 3 n g IfcH H i s 6 - H G F R ^ 3 0 n 20 

gfflG'T, ±kE b Ac 7 u 7 77 7--tf SIS 43 7 tfH T R F Ac 0 PDGFR04-7 

- 4? i£ tt (C *f 7 £ PI § © ®J £ ti , H i s 6-PDC F R 0 £ 5 0 n g fflG'7, ±$bAc 

7 p 7 7 7 t - -if S J® % ff 7) Ac ^ , « T © 73 7 7 P 7 7 l> 7 BK ft b i o t i n - p o 1 

y (GT) £ ffi b Ac „ 

7 & fa (3 , 4- 7 — ■biSF5® ; Sr96— wel I streptavidin — coated 
plate (PIERCE ti, Sip a pf£# 15 12 9) tc ^ ftp b, ^®7 3 0 ftH7 77 
a ^ - 7 3 7 b Ac o YfiYi' $ (20mM Tr i s - H Cl ( p 11 7 . 6 ) , I 3 7 m M 
N a C 1 , 0. 05% Tween-20, 0. 1%BSA) 150/il7 3is]r5t&b, A 
n t i — phosphot yrosine (P Y 2 0) - HRP conjugate ( 
Transduction Laboratories F±, S^iafS^P — 11625) 7 30 

0 (i I ( 2 0 m M Tris-HCl ( p H 7 . 6), 137mM NaCl, 0. 05 

% Tween-20, 1 % B S A 7 2 0 0 0 (g ft SjiR ) £gsj)p b7, Sit' 1 Sff|Y7 + 
a A- -7 3 7 b Ac „ YY^aA-y 37 IS, jjfeit® 1 5 0 (i 1 7 3 HI Jffe & b 7 , TMB 
Membrane Peroxidase Substrate (7A3'>ji, 
50-5077-03) % 1 00(i 1 b 7 £ £ £ EH & b Ac „ IS7 1 0 ft«[Bf£, 1 
M'J7|?;1 00(i l$5Anb£lS£±457, 7 7 X P 7 b — h U — 7 — (B 1 O K 1 N 
ETICS READER EL 3 0 4 , BIO-TEK INSTRUMENTS ft ®SJ 

) ia0 4 5 0 n m©® ft b Ac 0 Hi s6-PDCFR0 

^r^/jPbAdta-fDKft®^ 1 0 0%, D$!^Rfc7 H i s 6-PDG F R liftfah P b 7 
0'&l/'t§£©®ftg£ 0 % i: LT, »«ftlH#ffiT7©®ftfi£^**©Aco C©»ft«£*s 40 

iCiOPDGFR /J7^--l?JgttSr 5 0 % PI§ 7 £ © ft ft © iS fi ( 1 C 50 ) 

% g tH b Ac . 

[ft 3 ] 

[SKSK^CJ 3 : V E G F R 2 7 7 - -tr ft ft 7 £ PI§ft ffl ] 
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(WU tf t K P - 4 ) fei< ( m A (f y -y h I 

EC-1 8) £ 3 ~ 4 B ft fC 1 0%F B S R P M I 1 6 4 0 ±g i® ( B ?l< =fc 0 8$ 

A) T' 18 ft to 35 L , ig * 181 JFJ L A 0 h V 7 's > - E D T A * ffl 0 T « BS & 0 iR 

iffl AS & £ ft ffl b (K P - 4 Ol'p li 2 x l 0 3 (S / w e 1 1. I EC 1 8 <D i* £ ti 8 
x 1 0 2 (Ifl / w e 1 1 1C & £ d; •? 1C ) 1 0 % F B S ^#t?R P M 1 1 6 4 0 itt T' # $R L 
AO. lml0Sfflll§S7iffi£;ffljjaig#ffl96^x/b7 P U-MC«S!0Ao -«5%C 0 2 4' 

(37 °C) ft' lg !S . 1 0%FBS^#CSRPM1 1 64 0 ig Jfi ft ft IR 

LAM($tlft0ig®O. 1 m 1 5 %C ( 3 7 °C ) ft 

eiEft. iiMSi0t3 0ICPB SlcSKL/ia. 3 m g / m 1 MTT (y7‘7 
FiiOIA) i§iS0. 0 5 m 1 £j)nA, 5 % C 0 x A- £ -eft (3 7 ft) ft$J 2 

B*H**LAo »*±«*!R§ll5S5&L#9x/Ufc:£jSLAJlwl' , Tlf >*DM S 0T8«« 
, 5 4 0 nm. WSiJS&«:660nmi:t, £ t 7x;l/0®ftJS£:/b-l'U- 

^-MTP-3 2 (rm-J-ttSl) %1^'tillLfc. J&JSftn U T V' ft t' x ;K>D 

wr 3 , &&aK£&JtaLA£x7l/0g&ttgE0Jt£%a7*ft;fci&, C0j±0(ffi;ft 
5 0 %®«T5 0K£E4tt&$!jR©»S (I C 50 ) £jRa&Ao 
MMliM 5 : L 6 ( 7 'V h iffi 3f $0 m ) 0 P D C F ttfiFtt OJ0J0K WT 5 ffl 
L 6 (5 -y F $i3ffflf)§) £ 3 ~ 4 B ft l£ 1 0%FBS£#£yD-MEMtgtli! (B7ki¥®d: 
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DIHA) -e $ SS U If;. t-'jy->y-EDTA^|i,'tllfi^ 

[5] UK U . 10%FBS£^£&l'D-MEMigJtilTM[H]i5fc&&. Ty 

p e — I 3^-y>^3-hbfcii^tg2lffl96')7x;U7 P b-htC. 1 0%FBS^tS 
fcG'D-MEMiglffiT^SftLfcO. 1 m 1 OfflSSii^ 5 x I 0 3 ®/we I 1 1C & £ 

£ ? 1C®£. 5%C0 2 4’>ftx'S-2-ft (37 °C) S2B10FBS 

ftlO D -M E M ig ttf> T # L 0 . 0 5mlil|[lA li l£ |0) B# 1C 4 

OnMCDPDGF 0 . 0 5 m 1 £i0 A A (H?IS 1 0 n M) 1£, 3g 1C 5 % C 0 2 'l' > 

( 3 7 °c ) t'Jnllft. 3 B S {C£-7 x ;lftc W S T - 1 ® 

® (ffi^iMHiDWA) (DO. Olml ^jD^5%C0 2 ^y+a^-)i-t ( 3 7 °C ) 
■pW3«fHeiL.aftS*/-c. iJ 5£ ® ft £ 4 1 5 nrn. WlSS^ 6 6 0 n mtU § *7 10 

xll/C0«5t®^7’l/- h O-^'-MT P-3 2 (3DtlS) G'T jffl® L 7c 0 

L TG'*G"7 x ;U <D ® ft )£ ic WT 3. tt It to ft £ & to L A * x ;U <D « ft II ® it £ 

%a^T'*46. c (Dtbofi*' 5 o %mmt zvhc&mtztetfiWiKoMm (i 

C 5 n ) % 3K ib A o 

WjMUWim 6 : DN AV^(7D71/^/tiWP C RICiSmR N AilfiltlT 

1. V y'/flfr Z±R N AfDtttii 

IfflUSti 5 % C 0 2 ft ~F t> L < (£{g®SIT ( 1 %) 3 7 'CKTJg# L A„ $JA(£ H U V E 
CO|§. EGM-2«i O'D^r-f i'XliiOlA) ^ffll'T5%CO^ffT3 7 
°CftTtg#LAo Af£. T T R I Z 

OLM1 (G 1 BCO B R L ti <fc D IA) £ ffl ID T iMBSig® £ ft o A„ R#«KI4«T 20 
0 £*5 D T?& 5<, tg#®Kl 0 cm 2 lC)ftt 1 m 1 OTR I ZOLM^SrfrlA. «® tf 
^7fy A?? : fr 0 . SlXfiio ^ 0 s a m p 1 e £ iS *[,' L A . i# B ft A ± if £ IE (S T' 

5 57 la] til If \k . ffiffllfcTR I ZOLMIlmllcWLTO. 2 rn 1 0 WJ^ V 7 a a 7 * 

)\sL «fc D PA) %^/jpf^o ccorgi&^i 5 tiiMiK b < Jiffi. ilfliigt 

2 ~ 3 57Httlii8&*?T5 (12. 0 O 0 x gl l o 57 IKJ . 4 °C ) 0 &£'% ?k ffl * ft L 0 
Ax-l/lCft L, IfflLftT R I ZO LMH m 1 ICKtLtO. 5 m 1 ©IJ ^T'-fV/D 
B;U77l/3-;U (*pft$|£tt <fc D P A) £toA. SfiT' 1 0 57lffl» K&S&fcff 3 (1 2 

, OOOX gl 1 0 57W. 4 °C) o *#&ftAifc««: 7 5 %X7 7-;L £ Dfflf 

A) 1C TSfef£ B 7cil^ L. £ R N A t L T 1X1$ 0 1* ft 1C « T 5„ 

2. RNAOtl 30 

RNAii/-f Z7 b7 F m ft • DNA775D71/7 • RT-PCR -$1WPCR^ 

£: 0 & ffi fc J; D £ ■ T* t 3 „ !ifS KttDNAv75n7F^ • $1WP C R7J5C t 
ttTKf-n^tiKol'TttWrs*^ * « W *4 C ft te «fc DPg)££ft&0 o 
1) (Schena M. b. Science. 270 

(5235, 4 6 7 — 7 0 . 1995 fcj: ft Lockhart, D. J. £> , Natur 

e Biotechnology. 14 (13), 1675-1680, 1996) ti^A 

0 <fc o ic Ft o o 

AlTc DNA-&)Si:tfAAygiJ 

ItOtil^ftfcR N A?:8Si; LTSuperScript Choice Syste 
m (Cl BCO BRLtt<fcDfl8A)&ft'T7-d(T) 2 <-/b'f-?-£ffJl/''T22|s:$l<D 40 

c D N A o'fiSt L . Si 0 T ft 0 c DN A i: L T If ft ft > ft L 7c c RNA^^StS 

o 

R ft W tC , Jf 1 0/i g0RNA(C5|ig(DT7-d ( T ) 2 4 7 5 V - * lxFir 
st strand buffer^ 1 0 m M DTT> 5OO/xM0dNTP mix 
> 20unit/((lOSuperScriptII Reverse Transcri 
p t a s e fcftna., 4 2 °C tc T 1 IRAKIS $ *& 1 ft§JJ c DNA«r£*J® L fco S^TlxSe 

cond strand buffer 2 0 0 /x M 0 d N T P mix, 6 7 U / rn 1 

DNA iigase>270U/ / ml DNA polymeraseI^13U/ 
ml R N a s e H^ffillOlT 1 6 °C T 2 ffl 56S* 2 c D N A 4^®Lft 0 ? 

6 (C 6 7 U / m 1 T4 DNA p o 1 y m e r a s e I iliO l T 1 6 °C (C T 5 PI 50 
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KJSStffcOS. 10)1100. 5 M E D T A (->^”V*± £ 0 iA) £to it 

bfc. 

fHtlfcc DNA?:7iy-;b/^DD7^;^ (Amb i o n tt j; 0 II A ) tCTSJSlL 
. RNA Transcript Labeling Kit(Enzo Diagno 
s t i c s 7±£ 0$?A) 0 It ft f£ 1C o T . b'^f-y-fbU T P & P>Gft;: C T 

P 1C <fc § o Ao R n e a s y * 5 A (*7y^tt«fc9»A 

) ft T ft ®D ?& . 2 0 0 m M Tris acetate pH8. 1. 150mM ma 
gnesium acetate. 5 0 m M potassium a c e t a t eft 

9 4 °C ft T 3 5 ^ Pal (ID ift b T c R N A«;ifr<tLft. 

A2TDN AT^n/b't' (GeneCh i p) 0 / n ft 7 0 'f X b ill 5! 10 

»T it it b fc c R N A £ . W\ A {# 1 0 0 m M M E S , 1 M sodium salt. 2 

0 m M EDTA. 0 . 0 1 % T we e n 2 Ot. 4 5 °C ft T I 6 Bif |f\| . GeneCh 

ip(Affymetri xlii 01A) Hu6800/Human Cancer G 

1 10 Ar r aytUliilSoSftlC/N^ry^^X?^*. m ft 7 >) Xft X'ik . C 

e n e C h i p li A f f y m e t r i x fluidics s t a t i o n £Slt0 7 

D h n - ;l/ E u k G E-WS 2 b < G ' Ac A r r a y ft IS ill 0 7° P h n - /U ft fig (,-< jft 

$ * IfitSo ft t± s t rept av i d i n — phycoe ry t hr i n (Mo 
lecular P r o b eiiiOlA) t r ep t av i d i n|li$ 

fa ft (Vec t o r tiOiA) IfeiOCeneCh i p £ H P argo 

n — ion laser confocal microscope (Hewlett 20 

Pa c k a r d tt <k D W A ) £rffli^Ts c a nb. Wi ft fi * S'J t 5 0 b 0 S ft 0 if £ 

, l$tt488nmOexc i t a t i on^rffll/' 1 570nm(7)emi ss i o n T' R ) 

o 

SlWf-7lflr(i4t G e n e C h i p software (Affymetrixtt 
A 0 fl A ) (iKUGenespr i ng (S i 1 i con Gene t i c s <fc *9 Hi 
A) % It -o fi 0 RNA07iEii£: : fT'9A:i6ft. f tlffl© probe f ami ly 

H} ft f d i f f e r e n c e (perfect match hybridizatio 
n signal— mismatch signal)j<D i Pl£) (average di 
f f e r e n c e) $ A6 . C<Di I 5 IX ± X & <9 . A'O 2 R N A ®£il 

ftW-M. btbSl^. «F £ b < ti 1 . 8 fglXAatgt b Tk'^^-a-lCO f . Z<DMfc?<D% 30 

Si^Wlcft rtftoj fcsi/'tt r«'>j bftiWRts. 

2 ) ^a^pcRicis^ati^iDiatctT-jo 

SiWPCRtiS YBR Green (777^ F/U^yXf AXtiiOIA) b A B 
1 Prism 7700 Sequence Detection System (P 
erkin — Elmer Appl ied Biosystems t±d:01i A) fc b < td: 

znt soi 9 ftfi?,, 

»ffttasiE¥S(S&tf p c RSfs® 2 Spbt'R^. ■«ose-p*saa«s¥Sj£tt, f#e> 

tlfcRNAfCdNTP-ol igo d (T) | 6 77 / ('7- • R N a s e Inhibi 
tor^Multiscribe Reverse Transcriptase (Pe 
rk in — Elmer Applied BiosystemsttiD 1IA) ^lltlX, 2 40 

5 °Cft T 1 0 4 8 °CftT 3 0 ftfgtofftT 3 C b ft «t 0 fr o . J£fS£ 9 5 t 5 

#B8to*&-f § c. b ic «t o 

f#£ft/'ccDNA£:i52|5SPg0PCR£fSft$-f£ lo P C R K fS ti . fflj A (f 4 n g cD 
NA. 1XSYBR PCR buffer. 3mM MgC 1 2> 2 0 0 pM eac 
h d ATP, dCTP, d G T P . 4 0 0 pM dUTP. 200nM primer 
pair. 0. 01U/gl AmpErase UNG. 0. 0 2 5 U/p I Am 
pli Taq Gold DNA Polymerase (Perkin — Elmer 
Applied Biosystems ttctO IA) 0Kt5&?tT b 0 5 0 

°C 2 # fig . 9 5 *C I 0 ft PPJ ft 9X k ' A 9 5 °C 2 0 #|S1 • 5 5 "C 2 0 # US • 7 2 T 3 0 #R8£ 

4 Ott^ ^tU'ffofco 77-(V-b7D-7td:P r i me r Expression ( 50 
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Perkin — Elmer Applied Biosystems ttcfcO BS A) t L ( 

afnt iww<dv 7 znvm&wniD'sk mi, tt&mfocomw- 

house keep i n g jfi f£ -?/ 5fSt<(iGAPDHCimRNA 
t" s PWCd: QMJELT'n? „ 

vivoifoSlfr£l£j§)Stt£>ff ffi 

AlTVEGF (Vascular Endothelial Growth Fact 

o r ) a si'** z-(Dffim 

fc F placenta cDNA I ibrary 

£ L , V E G F CD IB ?'J # 5 ' CCGGATCCATCAACTTTCTGCTG3' R 

If 5 ' GTGAA T TCTGTATCGA T CGTT3' ^pr i rn er£LTPCR£ 10 
Vr ofco P C R KfS&T&te 5 ' *4$ £ U > Sgft L 1 . 2% 7 ii a - 77 )in9CmW)K 

6 0 0 b p DNA band'&^SlLfto Sel f ligationlcJtoTp 
o I yme r i z elfti. cDNAfcEcoRI, B amH I T' #1 E$? L > pUC 1 9A 
** — OEcoRl, Bam HI gB&'xff A b Ac „ A®® JM83M r a n s 

f o r m L > If} X $z Hi L fc c 1 oneJtOp 1 asmi d ^ ID ifi? L Ac 0 P 1 a smi d <£ 

tJVEGFcDNA fragment £r H i n d I I I , E c o R I V W 0 (±1 L Ac fk , 

n e o BSSfif * - lc }f A LAc,, 

A 2 T V E G FI C&aticOftS! 

t h BSRglfflJjSi* K P - 1 (3X1 0 6 ,Wfig) £ 1 0 % F C S ft RPMI 1 6 4 0 igife 

T-flftlail/'ci. VEGF^S^i'^-OSpig^Ef f c tene Transfe 20 
ction Reagent Kit (Q I A G E N d; 0 IA) ^it't K P - 1 M'n 

lAlfco Gene t i c i n 6 0 0 (i g / m I ?:§tl 1 0%FC S#^R PM 1 1 64 

0 t% m X ig- L , U V E G F K P - 1 Ifflflls (KP-1 

/ V E G F ) tLfto 

A 3 Tiggj&±if V E G F BOjMfc 

KP-]/VECF^5X 1 0 5 ifflllS/m l iCpg L. #0. 5 m 1 % 2 4 A p 1 a t e 

<D 7 X ;!/ rt (C ft A L T 3 7 °C T , 2 4 B#® Jgg L tc „ tg 3 ±18 =5: 0 IR b V E G F ii/£ * "J 
h (t 4fflPTVECF^SiU i® SS SI £ fit IS L Ac 0 

AiTvnSTfijKlSSfflPftl n v i v o ifo S *lr £ l§ a» ® 14 © ffi 
5 y t*7 U / ** ( 0 * 5 >) jtf7tt<fc 0 HA) £ 0 . 4 5 (i mOfa7#77-nV)f-^y 30 
(B*5 U #7a<fc DBflA) t C ©A + /A- 

Fl'NO. 1 7mlC37-y>'WE8»l/ft3Xl 0‘l®t MiiKP-l/VE 
G FlffllS^&APfraaAL, £tALAc„ #1C. Fft&Tlc 6 MBS© C 5 7 B L / 6 N H v 
7X<Dffg|3j£TlC^l 0 m I ©2«*iiA U f C A’ 

ffi b Ac 0 i( ft 1 * 7 L T A ?> 6 B# flfHIt 1C 0 . 5% methyl cellulos 

e id&ffl Lrcffimynnzig pjsaa (o. 1 m 1/1 o gi*D u wig 1 a 1 ai 4 anas 
bAc 0 

7 \ y — $£ ti(H£ 4 B IS 1C , ■' 1 C r (Amersham Pha rmac i a) 7 •'* ± b 
AcV^X^lfil^ (2. 5 x 1 0 r ’c pm/m 1) % 7 + > - & &m L fc V *5 7 mfr 

a 0 . 2 m 1 ii Si b Ac o - Ti- fMJ '& 7 x y /S — 1C $ b Ac SB # <£> j£ 1# Z W 15$ , if *g b Ac & 1C 40 

. ±+7/S-fcJgbAc^5A0&£IEfitlci?JDglb. y - At * X X - 1C T Si g 14 £ I'J )£ b 
Aco G. in v i v o ifttgff4i^j»iStttDi§tit LAco 

-y >y;l/©**tf A bite*-* bfci»£©il)iS«*fl[||E©ilii*« J: ?> i§ b5l 

PAc(i^i(EBgT^«i:tAco Uli$ li 3 > F a - ;U (JgJiiS^lff) li l Iff 1 0 E, 

«8i25ifli 1 S 5 ET/f o Aco 

±£fflb'Ac K P - 1 / V E G F ffljjg 1C *t f § fit®* S14 © ffF 

fi 

1 x 1 0 7 /mlCDiIg?'PBSlC!®fibAcVEGFiS5f§l!P®i1gSai]S (KP-l/VE 
GF) ^r6MSp©lHBa 1 b/c (nu/nu)7’>X0£JKjJ]gj£Tp[StCO. 1 m 1 
fflT'^WLAco JlftttiJItftt 1 0 0 m m 3 1C * o AcB#j^*' <b , »K»K tt» 5 B O A * 



50 




(72) 



JP 3712393 B2 2005. 11.2 



a-;K'2Hfi izbfz l/c o mmwmno. imi/io 

1C & ■?> J; 9 1C , 0.5% methyl cel I u I o s e Kiffl L/io Xtt 

> i m iaj tc 2 ini , ; *’x£jut^Tii& l/co mutt nuts 

ttmmL. 1/2X (Igxggxlg) T-lfgLfco Illinna-zl, (®$& 

4S) teigM OE, $ 5 ETPt-? fco 

ilMMs : jgttnixkdtg, 

6&C'L71SitS<T)lliBa 1 b / c (nu/nu) 

pglglllc 7 X 1 0 7 / m IO?®ST'PBSli:®fiLfcVEGFKfiIi3?SiJS^|}a ( K P - 

1 / V E G F ) £ 0 . 1ml <D$»T'iI8£1fi L/c, $ 4 SP^IS*' 6 . »%ft£i!S 

50©X-iri7a-;l/T?l oanincfc/S:t)liPi9:4Lfeo linl/10g# 10 

JrOfx-^lllC&Scfc^lC, 0 . 5 % methyl ce I I u I oseCSSlf;, 

i^B#Wlc 1 MlfSlc 2 KxKUt® <D fl-M *' <?> HBS b Tc Q £# 

WPilco^Tli^Et: LTi ^ T-fSIftLfco X. oIhIT* o 

TctilftlCOl'Tlilil^llfl^SI^ Lfc a fni , '7 ii 1 I# 8 7 6 1 0 E <D ®2 Iffl T 'fi -dTc 0 

/gH±0?IJffl nl^tt 

^ 58 BPI 1C <£ (3 . (1) ISISBSISiH? (E p i d e rma 1 Growth Fact 

or, E G F tISt) /V E C F (Fibroblast Grow 

th Factor 2 , F G F 2 t»St) /BfiBSfli? (H e p a t o c y t e 
Growth Factor, HG F ti§t) /IliSBf 7;F7 7 (Tumor N 
ecrosis Factor alpha, TNF — a£B&T)7 6 ®hSt£fl?>illliilfr 20 

? x mm z n & faw ft&Mmnmmw'gi&B i&v&t) , (2 

) #!40lilf $ t £ B?, (MiliVEGF, FGF, HGF&iftDa^rDH?) ici-jt 

i^ii.wtcKjg$nsifn@rt^iffliia<Dtr)fir®/3cicM-r 3 $ v' winy pf ft . ( 3 ) a x? 0 1 & is 
£H?0§:§&*7--t:lc*t-f 3 ® 0 fll ffl & L. 7o. EltlTtl 

§ C t 7 BJ fig £; ft £ 0 

£ 6 ic , ±8E (1) A' 5 (3) 5 ft & & t¥ © * *' 6 , B * Jffl BS 0 1® 51 ffli Mft 

111 £ ft T & ft & 1% $ £ filHft f 3 c i; t nTftgi:&3o 

^(ilcfctti,iftigif4ti#ffi0ifiiSff^iai i T'li* < ?I £S( 0 ifil ff fr £ 0 ? 0 f § (ra • 
tiSW&ftffllC <fc *3 M tT -T S C. ((l)KoolwijkP, van Erck MGM , de Vre 

e W J A , Vermeer HA, Weich HA, Hane maaijer R, van Hinsbergh VWM. Cooperative effe 30 

ct of TNF -alpha, b F G F and VEGF on the formation of tubular structures of human 
microvascular endothelial cells in a f ibrin matrix. Role of urokinase activity. 

J. Cell Biol. 1996, 132, PI 177-1 188. 1 (2)Tal lquist MD, Soriano P, Klinghoffer RA 
. Growth factor signaling pathways in vascular development. Oncogene 1999, 18, P 
7917 -7932.) 0 

LfttfoT, mmM% z ic & v &%.-$ ft zmmvik'g ic&v mm z nz> *£&%!$. 
zmmt zxmnit'SVdit, £f*icfci,'T»a*ifiigsr£Pi«fi;ffl**-r c t 
, ifil ® £r £ ffl i§ #1 £ UTl®A'>T#ffiT&3o £fc, *%Wlt£V!lli, ifil @ 9r £ IS 8 fF W 
fiWKmmicttT • ft&ffll. ifil ff *r £ PI 8 #J, ffijB8#J. ifiteSM, 

WSJ, ^HMtfnlf S fc ti 81 fg 8 1$ tf! Ml ft fe & ft>K £J£1£H 40 

Wife, 'Ji-Tfftlim, S-tirA,, * 

7r a - Z* 14 ®| *!« {t i£ 8 *1 , ifil 1C SO' < ^nCfn^^iJ i; LT fcWffl-efc* 

o 

( H J5ti 0J ) 

wTo^Mfipjtc j: o S.-D a t>\ l nzvnmmic 

gjjglj 1 

2 - (3-»PP^aW -1, 2, 3 - h 0 7 7-;U (SaiBM 1 - A ) 

1 - ( 3 - X P P 7a EfAh) - 1 . 2, 3 — h U 7 '/-)]/ (Blififll 1 - B ) 
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zk & it 1- h V 7 fc (1.55g,30.8301mmol,60% in oil) * 'N 4- V 7 1C M # fc <D *> R b 
. 77 f-7l/*7l/ fc 7 5 K (25ml) * ftp A. X M if t ■£ . C ttlc zk 

ftT, 1 H — 1 , 2. 3 - F U 7 V-7l/ (1 .5ml ,25.88G7mmol) fcjjST bfc„ SiilT? 5 # 
BllfL, 1 - 7 d 4- - 3 - 7 n □ 7 d zS 7 (2.82ml ,28.4754mm 

ol) 8B*B«#bfco zk?£Tzk£J!in x , '7x77l/x-r 7l/, #V'T?ft*x 

IS ft £ & zk ? ift if , »»**EE8£8, N 

H '> 1) * yzu* 5 fc 7 a v h y? 7 * - ( ^\ * > -R » x ?■ zl/ ) ft T S tt ft » §t , MS 

U (6; IS 14 2 - (3— 7on7Dtf;U) — 1, 2, 3 — F V 

7 7-71/ (0.429g,2.9466mmol ,11 .38%) , Bffift 1 - ( 3 - 7 a a 7 D fc? 71/ ) -1,2, 

3 -hi) 77-71/ (0.910g,6.2504mmol .24.15%) £1#fc 0 10 

2 - ( 3 — 7 □ □ 7d tf 71/ ) - 1 , 2 , 3 - F U 7 7-71/ (Miiffl 1 - A ) 

1 H-NMR Spectrum(CDC ! 3 ) S (ppm) : 2 . 42 (2H , 1 1 , J =6 . 4Hz , 6 . 4Hz) , 3 . 54 (2H , t , J =6 . 4Hz) , 4 . 64 ( 
2H,t,J=6.4Hz),7.6l(2H,s). 

1 - ( 3 - 7 n u 7u tf 7l/) - 1 , 2, 3 - h U 7 7-71/ (Sliit^J 1 - B ) 

1 H-NMR Spectrum(CDC 1 3 ) <5 (ppm) : 2 . 41 (2H,m) , 3 . 52 (2H , d . J=6.0Hz) ,4.60(2H,d,J=6.4Hz) ,7 
.61(lH,d,J=0.8Hz),7.72(lH,d,J=0.8Hz) . 

m&m 2 

1 — 7 a □ — 3 — ( 4 — fc? D -7 71/ ) 7 a z^ y 

3 - ( 4 - fc” U 7 71/ ) - 1 - 7D7i 7-71/ ( 2 . 68g ,19. 3724mmo 1 ) £ 7 7 n a 7 7 7 (100 

ml) fti§ft?b. F D 7 x x /l/* X 7 -7 7 ( 5 . 6g . 21 . 3096mmo 1 ) % )jQ x . . 'A O' 7' 7k if T . N 20 
-7 a a X 7 '> 7 7 5 F" (2.6g, 19.3724mmol) PA, f OS 

lSiS»Ei£iS2S»»xf-7HcSI!IL, 1 NffittTffflHi bfc„ b n^ISftlll'zkT- 
Eft bfcfcffKx^zU-pffltti, ffi f P & % 7k 7 ft if. »zk^fi£7 7'*y 7fcT7£fe&. 

IEg£fi, i: LTSIBft aft (2,375g, 15.2605mmol ,78.77%) £f#fc 0 C 

'H-NMR Spectrum(CDCl :1 ) <5 (ppm) : 2 . 1 1 (2H ,m) , 2 . 80(1 H , t , J=7 . 6Hz) , 3. 54 (2H, t , J=6 . 4Hz) , 7 
. 1 4 (2H , dd , J = 1 ,6Hz,4.4Hz) , 8 . 52 (2H , dd , J = 1 .6Hz,4.41lz) . 

MM. 3 

4— 757— 3— 7 7l/T~P7x7 — 71/ 

3 — 7 71/ 4" O — 4 — x F D 7 x 7 — 71/ ( 5 . Og , 3 1 . 83mmol ) /&■ Sl= §S X 4 7F (50ml) , 7 1 7 30 

fch'D777 (75ml) fti§»b. zS -7 fc' 7 fctSilt (2.0g) fcjn*, zkiiii?HMT^ST'8. 

SBtMffbfco tt®£ilf2fc x*7-zl/-piJfci$M*i8Jfi*SEe£U f# 5 ftfclSHSr'N 

4 -7 7 : x 7 7 - 71/ = 1 : 1 % to zt T St $ b fc „ all % M ® . 7' 7 7 71/ x - -f zb 7 i$fc if . 

®fl§21Hb. i^ltfeloifl t b T sSIEffc ( 1 .62g, 12. 74mmol ,40.61%) ^tffco 

'H-NMR Spectrum (DMS0— d 6 ) <5 (ppm) : 4 . 35 ( 1 H , brs) , 6 . 32 (1H ,dd , J =2 . 4Hz , 8 . 4Hz) , 6 . 39-6 . 45 
(lH,m) ,6.57(lH,dd,J=8.4Hz, 10.4Hz) . 

mm ij 4 

N - (2, 4 — fc 7 7F 4 □ 7 x x 71/ ) - N ' - (2-7 7F;fra-4-/WF'a4fc7xX 

71/ ) 7 U7 

4 — 7 57 — 3— 7 7F4tnxFn7x — 7 — zF ( 500mg , 3 . 9333mmo I) 5:rh7t Kd 77 40 
7 (15ml) ftigfifb, 2,4-fc77F4 u 4 7 7 7*- F ( 0 . 56m 1 , 4 . 7199mmol) £iigTb. 
gil?iMTl^PI4DiSi«ibfc, fifeif*£ig$£MES£b. f# 6 ft fc IS H £ ^ 4 7 7 : 
x 7 7 - 71/ = 1 : 1 ta zt T ift if b fc 0 IS H £ it ® . 'N4T’fc:x77-7F=l : l 7' i5fc 
if. ®3l$£$b, SlSifelSIS £ bTSfBIL.^ ( 960mg ,3.4016mmol,86. 48%) £t#fc„ 

'H-NMR Spectrum(DMS0-d (i ) <5 (ppm) : 6 . 5 4 ( 1 H , m) , 6. 60( 1H , ddd , J=2 . 4Hz , 2 . 4Hz , 8 . 8Hz) , 7 . 00 
( 1 H , m) ,7.27(lH,ddd, J=2 .8Hz , 9. 0Hz , 11 .6) ,7.69(lH.ra) ,8.07(lH,ddd,J=6.0Hz,9.0Hz,9.0H 
z) ,8.53(lH,s) , 8 . 72 ( 1H , s) ,9.56(lH,s) . 

MM 5 

7-/7>fc7F44fc-6-fc77-4- (4-xFP7x74fc) 4 7 D > 

W098/13350^CSE«CO 7 - -X > -7 71/ 4 4 7 - 4 - 7 a a - 6 - 7 7 7 4- 7 'J > ( 2 . 60g .8.83 
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mmol) 1C , 4 — — h a 7 x / — Jl ( 2 . 46g, 1 7 . 7mmo 1 ) . 71/ 7 ~J y ( 2 . 06m 1 , 17 . 7mmol) Ttr 

/Hl7tl55-158°C? 2 ffl Jin Ml ift tt Ltc 0 S*63fi*SfflKB3 U fettle 7 h7t FD77>C 

L. OBI ft ER ® * * All * 10#|HHflf¥ LME©I® LTflrHdt LT, '> U 

;l/*7i^D7F^77-f - (I±"> 9 '>7 N H ^ /, ®fctii&;'\*+>->:B1:®xf-7l/ 
5O:5O-*B»x?-7l/0*) ICftU g Wtt % $ tf 7 7 * '> a > % it 18 U f# 6 tl fc 0ft £ >>' 
Xf-7l/X-r7HCTi$fcit L L T ( 1 . 84g,4 ,63mmol . 52 . 6%) *%Tz 



1 H-NMR SpectrumCDMSO-dJ <5 (ppm) : 5 . 48(2H , s) , 6 . 89 ( 1 H , d , J =6 . 1 Hz) , 7 . 30-7 . 60 (8H , m) , 7 . 
78(lH,s) ,8.36-8.41(2H.m) ,8.80(lH,s) . 8 . 35 ( 1H . d , J =6 . 1Hz) . 

a M 6 10 

4 - (4-7;/7x/t~>) - 7- isSJsJsAjl 'Jr_7) - 6-77/t7'J> 
m'&m 5 7 6 -->77- 4 - ( 4 -x h D7i7 *->) * 

/ 'J > tc $ Hfr (0 . 6g) , m\t7 7 7-7 L ( 1 . 4g) , X £ / - 71/ (100ml) . 7k (30ml) 
£(jD;i90°ClCT2.5B$M# L/c 0 £i£ & % 1C M L ft -fe 7 7 M#ifl U it**## 
LTEflK/ifcrt, BfcftttzkKTKS&JJfeitU HJ *2»fcTtt*ft»*EE»tt«iaL 

T, SW«B«:&tr*/l/- Kl.3lg*»fc 0 d © */l/- Fli^KJS (SiiifiBJ 7 ) 

ffli't. 

1 H-NMR Spectrum(CDCl 3 ) 6 (ppm) : 3 . 75(2H ,br) , 5 . 35 (2H . s) .6 . 46(1 H , d , J =5 . 2Hz) . 6 .75-6 . 7 
8(2H,m),6.94-6.97(2H,m),7.35(lH,d,J=7.6Hz),7.42(2H,t,J=6.8Hz),7. 50-7 .55(3H,m) ,8. 
63(lH,d,J=5.2Hz),8.72(lH,s). 20 

Bigffl] 7 

7-^y-7ll/t^->-6-->7/-4 - (3-7;l/^P-4--hP7x7t7) t/'J 

W0/98/13350 1C IE 180 7 - ^ > ->"7l/ * * > - 4 - 7 D □ - 6 - 777 + / 'J > (8.82g,30. 

Ommo 1) & 1 - * 7 71/ kf D U K > (30ml) 1C ® iS , 3-7/1 /+d-4-;Fp7i 7 
-71/ ( 5 . 1 8g , 33 . Ommo l ) , N „ N - i/ 7 V ^ D tf 71/ X f- 71/ 7 = > (3.88g,30.0mmol) £ijQ 
* 1 1 0 °C T' 4 B# (111 in B ffl 1$ L It o K l£ £ * g ® 1C m L 7c & 1C zK Sr in tL lil ft £ #f m 2 ■£ fc . 

» &ftfcHft*B® u 7k, yy/-7K b » x f- 7i/ -e a jf» 60icn:T«i#LiRfe*Sfi 
t L TBIEffc^to (4.98g, 12.0mmol ,40%) % f# /c „ 

'H-NMR Spec t rum (CDC 1 3 ) <5 (ppm) : 5 . 37 (2H , s) . 6 . 73 (1H , d ,J =5 . 2Hz) , 7 . 07-7 . 13(2H , m) , 7 . 33 30 

—7 .45(3H.m) ,7.50—7. 56(2H,ra) .7 .60(lH,s) ,8.21—8.27 (lH.ra) ,8. 55(lH,s) ,8.83(lH,d,J=5. 

2Hz) . 

Mi&M s 

7-^7 7 >1*7 7 -6-7 77-4- (3-7 7l'^'P-4-7^/7x/ + '>) +/U 

y_ 

Si ii $J 7 V f# tc 7 - y i/ 71/ * 7 5/ - 6 - '> 7 J - 4 - (3 -7ll/+n- 4 -c F □ 7 x 
7 +'>) +/')/ ( 5 . 30g ,12. 8mmo 1 ) t ( 3 . 57g , 64 . Ommo 1 ) , (6.85 

g , 1 28mmo 1 ) £x2/-7l/ (120ml) -7k (30ml) ©»£»« K *» S ■£ 1001C T 3 Bffilin 
E£*S7SL / hifiiSL, B»x*7l/ (500ml) -N, N 

-'>"y ^7l/*7l/A75 KDMF (50ml) 0H£»i«T?iffct'&A,fc*. ft BJ® £ 7kR 40 

7kT'i5fe0, WEIfE^^^i/^AT'fttta, iilgLfcc fl 6 ft fc 0 ft * B tt x 7 71/ - /s* +F > 
(Dig.'g®m& K> M t L TgfEft^ a (2.53g,6.56mmol ,51%) 
t#/c 0 

' H-NMR Spectrum(CDCI 3 ) <5 (ppm) : 3 . 80(2H , brs) , 5 . 35 (2H , s) , 6 . 48(1 H , d , J=5 . 3Hz) .6 . 78-6 . 
90(3H,m),7.32-7.44(3H,m),7.51(lH,s),7.52-7.56(2H,m),8.66(IH,d,J=5.3Hz),8.69(lH,s 
). 

MitM 9 

6 - 77 7-7- (2-7F+7XF + -7) - 4- (4-cFP7x/ + ~» +/U7 
4 - /dp- 6-7 - (2-/F + 7XF + 7) +/'/> (3g) H -x F n 7 x 7 -7b 
(3.1 7g) . 2. 6 -)V7i/y (2.7ml) 0®^^^ 1 . 5 m K * 'f 71/ 7S X V 1 5 5 “C (JO B 50 
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KJS»7SL Lfc 0 0ft Sr iMSHC* h 

'J * /wkTifHx 7k)ft tfeO%ft«L«E{b^«J«r 1 . 8g ntz 0 

' II-NMR (r)MS0-d fi ) <5 (ppm) : 3 . 36 (311 , s) . 3 . 76-3 . 79(211 . m) . 4 . 41 -4 . 44 (211 . m) , 6 . 85(1 II . d . J =5 . 
2Hz),7.54(2H,d,J=9.2Hz),7.68(lH,s),8.37(2H,d,J=9.2Hz).8.74(lH,s).8.83(lH,d,J=5.2 
Hz) . 



gjjjjgj 1 0 

4 - (4-7S/7i/^ > ) -6- >77-7- ( 2 - ^ |> t ■» * 7 0 > 

6 - '>77-7 - (2—7 h 4- > X h 4- > ) - 4- (4-xkD7x7 + >) + 7 'J > ( 
1 . 8g) £& ( 1 . 8g) . U\t7 y ^ h (3.6g) Z X 7 7 - ;U (30ml) -7k (7ml) <DE 

smmicMmz# 8 o*c-p2«fHip«m^urco sis»7«, s m & & * -t 7 -< h at i® 
u BUx^i/ -efficacy. il 

Mo t#?>n/c0^%x-77i/-eav', & *g t t a te ft £ ^ £ 1 . 2 g »fe. 

1 H-NMR (DMS0-d 6 ) 5 (ppm) : 3. 36(3H , s) , 3 . 75-3.78(2H ,m) . 4 . 38-4 . 41 (2H , m) , 5 . 19 (2H , brd) , 6 
.45(lH,d,J=5.2Hz),6.65(2H,d,J=8.8Hz),6.93(2H 1 d,J=8.8Hz),7.59(lH,s),8.68(lH,d,J=5 
.2Hz) ,8.71 (lH.s) . 



Maggy 1 1 

6 - >77-4 - (3-7;l/*a-4-xhP7x7^>) - 7- (2-7h^>Xh4- 
> ) 5- 7 U > 

4 — 7DD— 6 — >77 — 7 — (2— 7h + >xh + >) 4- 7 U > (1.7g) £3-7;l/* 
n - 4 -x h □ 7 x 7-71/ ( 2 . Og) £ 7 a 7l/^>-tr> (20ml) fc «»£■&, 6 1$ M iN aB 
SilLfeo SJS87S, ASM*®* LT»»x*7l/;fcj!ni*., 0 (* % «f tB « fc . fl&ftfcH 
x-x7l/T^o7itilN7kK{b+ k 'J 7 AzkT^VX £ 6 1C 7k L T i£ fct U 
St 12 ft. ■& % £ 1 . 5 5 gifto 

1 H-NMR (DMS0—d fi ) S (ppm) : 3.38 (3H,s) .3.78-3.81 (2H , m) , 4 . 44-4 . 47 (2H . m) , 7 . 02 (1H , d . J=5 . 
2Hz) ,7.33-7.37 (lll.m) ,7.69(111, dd , J =2 . 8Hz , J = 1 2Hz) .7.72 (lH,s) ,8.33(111, t , J=8.8Hz) .8. 
75 ( 1 H , s) ,8.88(lH,d,J=5.2Hz) . 

MaaglJ 1 2 

4 - (4-7S7-3-7 7l/:frP7x7^>) - 6- >77-7 - (2-7h^>Xk^ 

> ) t/gy 

Maggy i o i: 0 «ic u, mmm 1 1 ?*§ ft - hoitd, 5 5 g ) *> 5 ,, af2(t-a-^£ 
1 . 2 3 g m tc 0 

1 H-NMR (DMSO-dfi) <5 (ppm) : 3.38 (3H,s) ,3.78-3.81 (2H . m) , 4 . 42-4 . 44 (2H . m) , 5 . 25-5 . 27 (2H . b 
rd),6.54(lH.d,J=5.2Hz) , 6 . 87-6 . 89(2H , m) ,7. 10-7 . 14(1H, m) ,7.62(lH,s) , 8 . 72 C 1 H , d . J =5 . 
2Hz) , 8 . 74 ( 1 H , s) . 



10 



20 



30 



6 — >77— 7— 7 h ^ > — 4 — ( 4 - X h a 7 x 7 ^ > ) ^ 7 t) > 

M'MWi 7 £ m&lC L T W fc 4 - t? u a - 6 - y 7 / - 7 - * b * y * / V > (O. 3 5 g 

) Jr4--hD7x/-ll/ (O. 3 6 g ) , 2. 6 - 7k 7 > > (0. 25ml) 

7 O ttillliitf Lfco 5*S«7», S Jfc fi £ ^ic zk , fF®x7 

7i/ % Jja x . tt tB l tc o $riiii^fiSfa^(®7k^7 h 'J 7 A7kt§iSfe<fc t>'fiSftd^7kT-j^i/x ©ft 40 

Stvy*>*A-CKi*LTM*8Lfc..|g&ftfc»;£*N H > U 7771/ (*±>'J >7{t¥ 

) icttU (if®x7-;(-A + fy = 1-2) T'iSHl LTMffiU f? !B (t £ ft £ o . 

2 g 1# /i o 

1 H-NMR (DMS0-d fl ) <5 (ppm) : 4 . 06 (3H , s) . 6 . 87 ( 1 H . d . J =5 . 6Hz) , 7 . 54 (2H . d , J =8 . 8Hz) , 7 . 65 ( 1 H . 
s) ,8.36(2H.d.J=8.8Hz) , 8 . 75 (1 H . s) . 8 . 84 ( 1 H . d , J=5.6Hz) . 

Maggy 1 4 

4 - (4— 7577x7^ >) — 6 — >77— 7— 7 h ^ ^ 7 ') 2 

Magglj 1 Oi;01^1CLT6— >77 — 7— 7 h + > — 4 — (4-xhu7x7 + >) +7 

U > ( O . 2 g ) *' O . 1 7 gift. 

' H-NMR (DMS0-d 6 ) S (ppm) : 4 . 06(3H , s) . 5 . 1 5-5 . 20 (2H . m) , 6 . 46(1 H . d . J =5 . 6Hz) . 6 . 66 (2H , d . J 50 
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=8. 8 Hz) ,6.93(2H,d,J=8.8llz) ,7.56(111, s) ,8.69(lII,d,J=5.6IIz) ,8. 71(1 II, s) . 

MM 1 5 

6 — '>7y-4- (3-7J^P-^-~FP7i7t~>) - 7- ^ 

SiaPl7 t|s]Ili:LTfl/c4-')DD — 6- 7 77 — 7— 7h + 7 + 7 U 7 (0. 5g) 

*' 6 m m m \ 3 1 w\m tc l t * 0 , 3 3 g t# & „ 

'H-NMR(DMSO-dfi) 5 (ppm) : 4 . 07 (3H , s) , 7 . 00 ( 1H , d ,J =5 . 2Hz) , 7 . 30-7 . 34 ( 1 H , m) , 7 . 65(1 H , dd , 
J=2.8Hz,J=12Hz),7.66(lH,s),8.30(lH,t,J=8.8Hz),8.72(lH,s),8.87(lH,d,J=5.2Hz) . 

MM 1 6 

4 - (4 ~7 $ 7 - 3 -7^d~n7 i 7^~>) - 6 -->7 / - 7 / 'J > 

SiatfiJl 0 Lt 6 - ">77- 4 - (3— 7 + +n— 4 — — l-D7i/t'» - 7 10 

-7k + 7+7'J7(0. 3 2 g ) 0 . 24 g »fc 0 

'H-NMR(DMS0-d 6 ) 5 (ppm) : 4 . 06 (3H , s) , 5 . 26 ( 2H, brs) , 6 . 54 (1H , d , J =5 . 2Hz) , 6 . 85-6 . 91 (2H , 
m),7.11(lH,dd,J=2.0Hz,J=11.2Hz),7.59(lH,s),8.72(lH,d,J=5.2Hz),8.73(lH,s). 

MM » 7 

7xX + N - (4 - (6-777-7- (2-7Ft^lK'2) -4-^7'J;l/) + 
^■>7x-;l/) z5-zn 7~ k 

SI ji $J 1 0 1C + 9 f# 6 kl 4 - (4 -7577x7 + 7) - 6-7 77-7 - (2-7 k 
+7Xk+7) + 7 1)7 (3.354g, lO.Ommol) 7 7 7 + * + A 7 5 K (3 

5ml) icmm'ik. zk zk ft £P L . t c <J 7 7 ( 2 . 43m 1 , 30 . Ommol ) . 7 x X ;U 
-k (1.38ml, 11. Ommol) SiBKT 3 BfrlHHt# Lfc„ ElSiftKzk (40ml) £ 20 

ftaATtfrtB if ffllH L, ffifcftttzkT 

^ zk Sift S? + k 'J »EE*tt LTtt&ftfcISft I: 

y-mmy-?- >b ( 5 : 1 ) 

U SESi LT$*§fi*£H £ LTlliE(k£1% (4.334g,9.52mmol ,95.2%) % f# fc„ 

' ll-NHR SpectruB(CDClj) <5 (ppm) : 3 . 53(311 , s) , 3 . 91 (2H , t , J=4 . 4Hz) , 4 ,38(2H , t , J =4 . 4Hz) , 6 
. 49 ( 1 H . d , J =5 . 2Hz) ,7. 07 (lH.br) , 7 . 17-7 .32(5H . m) ,7 . 40-7 . 45(2H , m) , 7 . 44 (1H , s) ,7 . 59(2H 
,d,J=8.8Hz) ,8.67(lH,d,J=5.6Hz) , 8 . 70( 1 H , s) . 

MM 1 8 

7xX + N - (4 - (6-7 77-7 - (2-7k+7Xk+7) - + 7Uzl/) + + 7 
— 2— 7zl/+D7xx;l/) ;fr-/47-k 30 

M SI 0>l 1 2 T ?# £ ft fc 4 — (4-757-3-7;U+n7x7 + 7) -6-777-7- 
(2—7 k+7Xk+7) + 7 >j 7 ( 2500mg) £777 + + 71/ A 7 5 K 20m 1 1 1° 1) 771. 
7mlk:jgfl? Lg^^i5iiTT0 o ClC^in L fc „ d C 1C 7 □ 71/ g? if 7 x x + 0 . 97m 1 £ l)Q zl , 

T' 2 BfW## bfco zk£ ft * T #E L , W»»*zk. 

zk 0 1« +' ft $ U ^zkeftKI k 'J 7 Lfcfft, «EET?*IBU 3.7g<Z)«3S*f#fc 

c nn^f FP77>lcgWlfct, n-'N + 't 7 £)jq + , KtEJ IT 

2 . 2g (®^67%) LTftfco 

1 H-NMR Spectrum(CDCl a ) i (ppm) : 3 . 36(311 , s) , 3. 89-3 . 94 (211 ,m) , 4 . 34-4 . 39(211 , m) ,6. 52 (1 H 
,d, J=5.6Hz) ,7.01-7.06(2H,m) . 7 . 21-7 . 30(4H , m) , 7 . 40-7 . 45(2H , m) , 7 . 49(1 H , s) . 8 . 26 ( 1H , b 
rs) , 8 . 66 ( 1 H , s) , 8 . 70 ( 1 H , d , J =5 . 6Hz) . 40 

MM 1 9 

7 x X + N - (4 - (6— 777— 7— 7 k + 7— 4 — + 70+) + + 7 7 x x + ) ft 
-/S7 - k 

SI SI 0»J 1 4 7 f# fc4 - (4-7577x7 + 7) -6-777-7-7k+7+7U7 ( 
747mg) £ 7 7 + + * + A 7 5 K7ml t kf D 7 7 0. 34ml ft? L T O'C 1C i$£P L 

Tio C. £ 1C 7 P+KK7 xX + 0.34ml^/)0 + , SfflT 2 Bf L fc. C 0 Jg JS $ 1C ft St 

x + zU. zk^rto + T, tfr ft L /i II] ft £ i® Ifc L T 590mg (UX*56%) 0*JE{fc£#j*:SIWfe*g 

HI: 

1 H-NMR Spectrum(DMS0-d B ) 6 (ppm) :4. 04 (3H,s) , 6.52(1 H,d ,J =5. GHz) ,7.20-7. 30(511, m) ,7. 
40-7.46(2H,m) ,7.60(lH,s) , 7 . 62-7 . 68(2H , m) , 8 . 72(1H , d , J=5 . 6Hz) , 8. 75(1H , s) , 10. 4 (1H , b 50 
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rs) . 

mMM 2 0 

6 — 4? P o - 4 - ( 4 - x h a 7 x / 4- '7 ) 0 S '>' > 

4. 6 - £ □ n fcf 0 5 7 y (7 5 0 m g ) £4-xFD7x/-7b (700mg) & 4 

CJvkSi fb -f h 0 7 A ( 60%) ( 2 0 0 m g ) ffly'7f )l 4 4 A 7 ^ F (1 3ml) M ffl W. 

tc o c c t ftp , 8 ore i . 5 B3MiiPf»JKfl ! bfc. liif 

;H?tttt)U/co (S±'> 

U S/7{fc*) KWl, (Rax*/!/-^ 4 ■«*■:/ = 1 - 4 ) TiHILTliL, *12 ft 
7 OOmgift, 

' H-NMR (DMSO-d a ) S (ppm) : 7 . 08 ( 1H . d , J=0 . 8Hz) . 7 . 30-7 . 37 (2H . m) , 8 . 32-8 . 36 (2H . m) , 8 . 60(1 10 

H , d , J =0 . 8Hz) . 

giiSfflJ 2 1 

4 - (4-7;7-3-7l^D7i7^-» - 7- C 
k U 7b 

7-^7 7 4 44 '>-6 - '>77-4- (3-7;l'tO-4--Fa 7 x / 4 '> ) +7 U 
72. 6 glCh')7/^DS»2 6m I , 1/ 2 . 6 m 1 £ j)P 4 , 7 0 °C - 7 

2 °C T 5 1 5 BtlSfli# LTlfifcR b/c&, S JS £ £ SIS b 8 g fc §@ ft) fl Wzk . 777-4 
£/jP4 Ttfrtti b fcSfeCDiSg^^iiffi! Lfco l^^fS2. 6 1 g ©«||*f#fc. £ 0 JFg Si CD - 
0P 6 4 0 m g 1C ^ 9 5 0 m g , &{t7>4x7Al. 8g, D7-/H Oml. fF7 
t F n 7 7 7 I Oml, 7k 1 0 m 1 ^linx mFI ') 7 7 7 7X IT, K (S & £ - b 4 4 k iS 20 

au a * £ » a x *■ 4 , **iip*.#*tttBu #tsji«nieesLT%iB{b^M3 5 5 

m g ?: if § o 

' H-NHR Spectrum: (DMS0d 6 ) 5.22 (2H,s) ,6. 42(1 H.d.J =5. 8Hz) .6.80-6. 90(2H,m) ,7. 08(2H,d, 

J =1 2.0Hz) ,8.60-8.65(2H,m), 11 .60(1 H.brs) 

M )a ffij 2 2 

7i-;l/ 3-^lV7;F7^-;F7x-l^;W^-F 

I — 7 2/ — 3— 74 4 44' s v>'-b> ( 1 . 27m 1 , 1 Ommo I) ^fF7tFD777 (10ml) 

1C ?g$¥ 4 -ti" , S S* 1? IS *( T , S fi t T F 7 X f - ;7 7 5 7 (1. 46ml ,10. 5mmo 1 ) , 7 x x 4 
47 □ a 7 * lb* - k (1.32ml, 10. 5mmol) **&»Tb, -flfeflttfbfc. SfSft&fta 
xf;l/t zkT^EL, £ 1$ JB £ §S *0 & *M ?k 7 ift if> U JSzkfiSa-*- k U 7 AT'®** bfc. ® 30 

!i@£, (50ml) tC738¥4-b:, zkzkiSftiPTK 3 - 7 

DoafiUSK ( 4 . 93g , 20mmo 1 ) £ ft 7 1C j)P X fc 0 K (C fSft 4 4 k 0 7 A ?k 

$ £ iP *. fc f£ , ft$^£3£b, 3tt*aax44TtttiJ b, ISfflKK7 k 0 * AzkSfS 
Tiftftb, &7kflic8?4 k V 7 AT'S2*1 bfc 0 ®i»@£b, 8S £ 4 U * 7* 4 £ 7 A 7 d 7 
F)‘77t - (fFS?x4 4:'\4+k>'=l : 1) T'W© b, aEfk^» ( 2.545g,8.74mmo 

I, 87.4%) £ 0 fe IS H t b X % fz o 

1 H-NMR Spectrum(CDClj) <5 (ppm) : 3. 07 (3H , s) ,7 . 18-7 . 29 (4H , m) . 7 . 40-7 . 44 (2H, m) ,7 . 55(1 H 
, t , J=8 . 0Hz) , 7 . 68( 1H , d , J =8 . 0Hz) , 7 . 80( 1 II , d , J =8 . 0Hz) , 8 . 05 ( 1H , s) . 
jjjaffiJ 2 3 

4 - [ ( 2 , 2 - 'J 7 ± 4 - 4 , 6-->'^4rV- [ 1 , 3 ] 's ± 4 +F 7 - 5 - ± ') f_ 7 7 40 

44) -7^7] -2-7 Ft-7-^77- k U 4 

4-7 = 7- 2- )pd^7'/^Fi);F (3g) ?: I - 7f;(-2-KQ'J F7 (1 Om 
I ) he i@ M b , t F ') 7 A ^ F + 7 F ( 2 . 1 2 g ) % ftD X. T 7 I# M l 0 0 °C 7 j)P It ft 

b fc o £lS?&£§§fQ^(t7y4x7 A7ki8®K&£ r x447-fe4 4 k T'ttW b, 

ttn^y^^^A-eftagiaiBbfco t# e> nftaj £ n h a u *y4 # 4 a 47 d v f7*7 

7 7 - (C ft b , ( X 7 >1/ 71lf7 F-n-^ + ^7 = 1-2) T* ^ tB b , 7-'J7 

ft ( 1 . 26g) *!/•;„ C07Ai)7ft (1. 2 6 g) ^ x F + '77f b77;F F'7 A 
tt (1. 7 g ) ii#fcx77-4f Jnaai«bfco 2 bfcHft*i*« b, X7 

7-4t?ffio b T £ BE ft £ «l ( 1 • 9g) 

’ H-NMR Spectrum(DMS0-d 6 ) 5 (ppm) : 1 . 66 (6H , s) , 3 . 94 (3H , s) ,7 . 21-7 . 26(1H , m) ,7 . 46-7 . 50( 50 
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lH.m) , 7 . 72(1 II , d , J=8 . 4Hz) , 8. 70(111, s). 

Bigg] 2 4 

7 - 7 h 4- 7 - 4 - * 4- V - 1 . 4 - t K □ - 4- 7 V > - 6 - ft 7b £ - h ') 7b 

MilgJ 4 5 7 - 3 t |W]«Hc LX 4 - [ (2 . 2 - ^ ?-7b- 4 . 6 - S>' :* * V - [1.3 

] 5 -'I ’ V T> * *>l) -7 5/ ] - + (1. 

9 g ) **0 Si BBS L, (1. 08 g) £0(*i: LTtffco 

' H-NMR SpectrumCDMSO-do ) 8 (ppm) : 3 . 96 (3H , s) , 6 . 02 ( 1 H . d , J =7 . 6Hz) , 7 . 06 ( 1 H . s) , 7 . 89(1 H 
,d,J=7.6Hz),8.30(lH,s). 

«ggj 2 5 

6 - y b ^ 7 ft 7b 15 x 7b - 7 - 7 h ± '> - 4 - ( 5 - -1 7 K 'J 7b * ± '> ) $■/ V > 10 

y ^ 7b 4-/QD-7-/ (W000 5040 

5 ICfBfic, P . 3 4, 8 . 5 g , 3 3. 7 7 in mol), 5 - t Fo + '>/ > F-il/ (7 

g) , ^W7Dtf/Hf;P7 5> (8. 9ml, N — y =f- 7b kf D V F > (8. 9ml) 

1 3 0 °C X 5 llfl , Ob'TM 5 O 6 C X 8 Vtf fSlto M W L tz „ 1ft 7fH£ © 

U * y 7blC © # £ -£ , '> ') fiVllti ? h ('N + tZ-gfixT-;^) T-^fiScU/io t# £ n 

fcltfeJittttKx * / -7b, '>"x?-7bx--f 7b, 'n ^ +t 7 £ Ira * , 1 ft fl f § i; IS 1. #r W L 

7co v"' X 7 7b X — t 7b , * -0- > X m if , (SSIKttU (3. 5 

O 6 g , 10. 0 6 m m o 1 , 29. 8 0 %) %'l§fc 0 

1 H-NMR Spectrum(DMS0-d G ) 6 (ppm) : 3 . 86 (3H , s) , 3 . 97 (3H , s) , 6 . 38 ( 1 H , d , J =5 . 2Hz) , 6 . 46( 1 H 
,s) , 6 . 98 ( 1 H . d . J=8.8Hz),7.44-7.52(4H.m) , 8 . 60-8 . 65 (2H , m) , 1 1 . 29 ( 1 H . s) . 20 

MM 2 6 

7 - (2 -yM^xMx>) — 4 — ±±V_ ZZ 1 . 4 - :>* fc K a - 6 - * 7 U > ft 7b 15 1r 

-> 0 7/7 v "j F 

W O 9 8 1 3 3 50 !CfE«©7-yb1r'>-4-:?Mr 7-1, 4 - / t F D+/ U >- 6 
-ft7bi5x p 0 ;i/ ( 8 . o g) Mggj i 52 - 1 1 

(6. 3 g) zmrco 

1 H-NMR Spec t rum (DMS0-d B ) 8 (ppm) : 3 . 33(3H , s) , 3 .71 -3 . 73 (2H . m) , 4 . 21 -4 . 22(211, m) , 6. 28 ( 
lH,d,J=7.2Hz),7.15(lH,s),8.59(lH,d,J=7.2Hz),8.40(lH,s) 

immm 

mmm i 30 

N - (4 - (6-777-7- (3 - ( 4 - t( 0 •>' 71/ ) -fa 15 1- 7 ) -4-t/U 7b ) :fr 
4->7xX7l/-N’ - (4—/ ht~>7xX7l/) 7 7 7 

H fig gj 8 7 t'ptlf;'/77A 6-77/-4 - (4 - ( (4-7 1^77x0/) * 

7b ,15 x 71/ ) 75/7x/ + y) -7- + /'J/b-h ( 200mg) £ 7 7 ft 7b ft 7b L 7 5. K 
(4ml) ICigftlL. g|1 'J7A ( 130mg,0.9400mmol) , 3 f) It A U 7 A (3mg) , 1 - 7 

do- 3 - ( 4 — b? U 7 7b ) (80mg,0.5159mmol) 80X: ft 5 R$ IK] 3 0 ft 

§£ fa & 1& 7k 3: ira X fc fF S£ X ft 7b ft 14 tii , t§ fa #i&7k X ift if , ftUk 
Sit $ v 7" ft 7 ft A ft S6 IS , ig $ £ £ §/ £ , $ 2 % N l-l 7 U ft ft 7b * -5 A ft o v b 7 

-r- (PHx^7b-p< y /-7b7S) xn^Ltc a #^nfcg B B B ?x7 

cn^>>'x^7bx-r7bT-#iiR L, x f- 7b x - t 7b X ft , ©01 40 

il^lc^O, LTgfEft^tl ( 60mg) 

1 H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) : 2 . 1 7 (2H , d) , 2, 84 (2H , t , J =7 . 8Hz) , 3 . 70 (3H, s) , 4 . 28(2H 
, t,J=6.2Hz) ,6.51(lH,d,J=5.2Hz),6.86(2H,d,J=9.0Hz),7.22(2H,d,J=9.0Hz) ,7.29(2H,d,J 
=6.0Hz),7.35(2H,d,J=9.0Hz),7.57(lH,s),7.58(2H,d,J=9.0Hz),8.46(2H,d,J=6.0Hz),8.49 
(lH,s) ,8.71 ( 1 H , d , J=5.2Hz) , 8 . 74 (1 H , s) , 8 . 76 ( 1H , s) . 

UlSjgi] 2 

N - (4 - (6-->7/-7 - (4 — bf XI 0 7b ^ v ) ~^/0 7b) ^4-'>7xX7b) - 
N' - (4- / h^77xX7b) 7b7 

mm ms I x £ tic l tz v -7 l 6 - -> 7 / - 4 - ( 4 - ( ( 4 - y h + -> 7 X U y ) ti 
7 b 15 x 7 b ) 75/7 x/4f-» -7- + /')/b-h (lOOmg) * 7 7 7 b ,7 7 b L 7 =. K 



50 
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(2ml) fCf§«b, ( 97mg . 0 . 701 8mmo 1 ) . 3 7 ft t> V 7 A (3mg) . 4 - if 

UK ( 40mg . 0 . 2462mmo 1 ) £SPX, 80°C T*3B$ HSqgftMfP L fc 0 ® JUft 7k £ SO X 

fdisixfii/tttdi. y*> 7 a-pki*, 

£, S3^NH->'J*y;l'*7A?uvF^77-f - (flxf/1/-^ 7 7-/W&) T'fll 
®ufc, ® s ft /c *s n £ 7 -b h j/jcsas-s, :nt j ;ifin-fn/?s*u £3% 
iS®, K5lfti»f 3 C i: fc <k 0 , LT8IE{fc£«J 

(30mg) £4#/c 0 

1 H-NMR Spec t rum (DMSO-dJ 5 (ppm) : 3. 70 (3H ,s) , 5 . 54 (2H , s) . 6 . 53(1 H. d . J=5 . 2Hz) . 6 . 86(2H 
,d,J=8.8Hz),7.22(2H,d,J=8.8Hz),7.36(2H,d,J=8.8Hz),7.52(2H,d,J=6.4Hz),7.59(2H,d,J 
=8.8Hz) ,7.66(1 H.s) ,8. 55 ( 1 H . brs) . 8. 63(2H,d,J=6.0Hz) ,8. 72(1 H,d,J=5.2Hz) ,8.81 (lH.br 10 
s) ,8.82(lH,s) . 

mmm 3 

N - (4 - (6 - '>77-7 - ( 3 - fcf 3 U 71/ 4 4 > ) -4 - 4 7 U 7t/ ) t^~27iX)|/ 

) - N ’ - (4-7K->7ix;l/) 7 > 7 

H 1® $J 8 7 6--277-4 - (4 - ( (4-7 h + y7x'J 7) * 

71/4x4) 7577 x 74>) -7-+7'J7 1/“h (200mg) * ffll ' T SS 0>J 2 i: IB) tt 
0 5 JS6 ^ ft V -1 , Hf2(La' ! $) (68mg) 11 fc o 

1 H-NMR Spec t rum (DMS0-d B ) <5 (ppm) : 3.70(3H, s) . 5 . 50 (2H , s) . 6 . 54 (1 H , d , J=5 . 0Hz) , 6 . 86(2H 
,d,J=8.8Hz) , 7 . 22 (2H , d . J=8.8Hz) ,7.35(2H,d,J=8.8Hz) ,7.49(2H,dd , J =4. 8Hz ,7.6Hz) ,7.58 
(2H,d,J=8.8Hz),7.74(lH,s),7.95(lH,d,J=7.6Hz),8.49(lH,s),8.59(lH,dd,J=1.6,Hz,4.8H 20 

z) , 7 . 83-8 . 80 (3H , m) . 

mmm 4 

N - (4 - (6 — ->77-7 — (2 - (1, 2, 3 - h U 7 4 - 2 - 4 4 ) lK~> 

) -4-t7'Jll/) 4 4 > 7 x x ;l/ ) - N ' - (4-7ll/tP7ix;l/) 7 U 7 (MMM 
4 - A ) 

N - (4 - (6 — ->77-7 — (2 - (1, 2, 3 - B V 7 V - 71/ - 1 - 4 Jl) xht-> 

) -4-tyjll/) tt-27xx;|/) - N ' - (4-7 7l/4a7xX7l/) 7 > 7 ( % fig ffil 
4 - B ) 

OT'aSUcN- (4 - (6- '>77-7 - (2-7naxh4>) - 4 7 D 71/ 

) ^'77xx;)/) — N ' — (4-7lWD7xX;M 7 > 7 (210mg,0.4403mmol) , & 30 

N , N — >7 4 71/44A7 5 F (2.5ml) (C?g®L, SliJ'J^A ( 180mg , 1 . 3209mmol ) 

. 3 7(fc7 U 7 A (15mg) , 1H-1, 2, 3 - k >J 7 '/-)l (0.078ml , 1 .3209mmol) * 

SOX, 60TCT20SNB, ^0T'65XT 3 BtP^SPfljt# l/fco iftlf l-7t Fa77>, Wf 
S?x44£SPx, Ctt&lfirt-CftiSft jfc;<k88»vy*>7A-Cft*Sft 

> B 777 -r- (i|xf;l/ • 7 * 7-4JR) KWl, 

fgj$tt0 & 0ft® £ ft 7 7 -7Wc Kfg 4 -4 T ftftK it®, 40?£>' 

7 47l/X7l/*4 > KlciSftf , iin^xF7-;K'Sfl 14S H £ ft W 4 -4 , itt®, x77- 
7l/, '-k I't'yxf /l/i-ril/TSt P'S , ® (II SiSlT ■§ C t tc 0 , iifS&i 6®SO(A ®bft 
/2*SH£x7 7 - 7U ft $ ffl 4 •£ T ft # , it®. x 7 7-71/, #0 ft >'x 4 71 / x - r 7b 7 ft 
PTb ®(JI&*!>43C £ft4 9, ft 4* ft ^ fe &!i m SIT, (g^sttN- (4- (6->77 40 

-7 - (2 - (1, 2, 3 — B D 7 7— 71/ — 2 - 4 4 ) X B 4 > ) - 4 - 4 7 U 7b ) 4 4 

> 7 x x 7b ) -N' - ( 4 - 7 44 a 7 x x;l/) 7>7 (37mg.0.0703mmol , 16.02%) , iS 
1S14N - (4 - (6 - >77-7 - (2 - (1. 2, 3 - B V 7 7 - 4 - 1 - 4 4) X B 
4 >) - 4-47 'J 71/ ) 4 4 > 7 x x 4 ) -N' - (4-7 4 4a7xX7b) 7 > 7 (62 
mg, 0. 1182mmol ,26.85%) 

(mmm 4 - a) 

1 H-NMR Spec t rum (DMS0-d 6 ) 6 (ppm) : 4. 81 (2H,d,J=4.6Hz),4.92(2H,t,J=4.6Hz),6.52(lH,d, 

1=5 . 2Hz) ,7.11(2H,t,J=8.8Hz) , 7 . 22 (2H , d , J=8 . 8Hz) , 7 . 46(2H , dd , J =5 . 0Hz , 8 . 8Hz) ,7.59(2H 
,d ,J=8.811z) ,7.65(lH,s) , 7 .80(211 , s) ,8. 71 (1H, s) ,8.72(lll,d,J=5.2Hz) ,8.77(lH,s) ,8.86( 
lH.s). 
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cMmm 4 - b ) 

1 H-NMR Spectrum(DMS0-d 6 ) 6 (ppm) : 4 . 72 (2H , t , J=4 . 8Hz) , 4 . 93 (2H , t , J =4 . 8Hz) , 6 . 53(1 H , d , 
J=5.2Hz) ,7. ll(2ll,t,J=8.4Hz),7.23(2H,d,J=8.8Hz),7.46(2H,dd,J=4.4Hz,8.4Hz) ,7.59(211 
,d,J=8.8Hz),7.64(lH,s),7.77(lH,s),8.18(lH,s),8.73(lH,d,J=5.2Hz),8.73(lH,s),8.75( 

1 H , s) . 8 . 83 ( 1 H , s) . 

5 

N - (4 - (6 — >77- 7 — (2 - (1. 2. 3 - h U 7 '7 - 71/ - 2 - /( 7b ) X h ^ > 

) - 4 - ^ 7 U 7l/) - N ' - (4-^ ^->7x-il>) 7 b 7 (MMM 

5 - A ) 

N - (4 - (6- >77-7- (2 - (1, 2, 3 - F U 7 V - 7b - 1 - 7* 7b ) 10 

) - 4 - ^ 7 U 7b) a ^ > 7 x X 7b ) - N' - ( 4 - 7 F ^ > 7 x X7b) b 7 QgjjJ] 

5 - B ) 

9 1 T'^lSLfcN- (4 - (6 - '>77-7 - (2-*nnxF*>) - 4 - * 7 

U7b) ;t^>7xx;b) -N' - ( 4 - 7 F +>7 xX/b) 7b7 (300mg,0.6136mmol) 

, ffiSttN- (4- ( 

6 - >77-7 - (2 - (1, 2, 3 - F 0 7 '/- 7b - 2 - -7 7b ) Xh + » - 4 - * 7 

U7b) **>7xX7b) -N' - ( 4 -7 F *>7 xX7b) -> b 7 (87mg,0. 1652mmol ,26 
.93%) , iSffitt N - (4 - (6 - >77-7 - (2 - (1, 2, 3 — F U 7 '/-7b- 1 - 

7 71/) X F 4- > ) — 4 — + 7 1) 7b ) 7- + > 7 x x 71/ ) - N ' - (4-/F^>7xX7b) 

7 >7 (83mg,0. 1576mmol ,25.69%) 20 

(gffitt (^fifttH 5 - A) 

1 H-NMR Spectrum(DMSO-d u ) S (ppm) : 3 . 70(3H , s) , 4 .81 (2H , t , J=5 .0Hz) , 4 . 92(2H , t , J=5 . 0Hz) 
,6.52(lH,d, J=5.4Hz) , 6 . 86(2H , d , J =8 . 8Hz) ,7.21 (2H , d , j =9 . 2Hz) , 7 . 35 (2H , d , J =8 . 8Hz) ,7.5 
7(2H,d, J=9.2Hz) ,7.65 ( 1H, s) , 7 . 80(2H , s) , 8 . 49( 1 H , s) , 8 . 7 1 ( 1 H , s) . 8 . 72 ( 1 H , d , J =5 . 4H 
z) ,8. 73(111, s) . 

(.nt&m 5 - B ) 

1 H-NMR Spectrum(DMS0-d B ) 6 (ppm) : 3 .70(311 , s) , 4 . 72(2H . t , J=5 . 2Hz) , 4 . 93(211 , t , J=5. 2Ilz) 
,6.53(lH,d,J=5.2Hz) ,6.85(2H,d,J=9.0Hz) ,7.21 (2H ,d , J =9.0Hz) , 7 . 35 (2H,d , J=9 . 0Hz) , 7 . 5 
7(2H,d, J=9.0Hz) , 7 . 64 ( 1 H , s) ,7.77(lH,s) ,8. 1 8 ( 1 H , s) ,8.49(lH,s) , 8 . 72 ( 1 H . d , J=5.2Hz) ,8 
. 73(1H , s) , 8 . 75(1H . s) . 30 

MMM 6 

N - (4 - (6- >77-7 - (2 - (1, 2. 3 - F U 7 /- 7b - 2 - 7 7b) XF^> 

) - 4- ^7 U 71/ ) d~^> - 3 - 7 ll/d'P 7 i xil/) - N ' - (2, 4 - > 7 7b P 7 x 

X7b) ^ b7 (MMM 6 - A ) 

N - (4 - (6 - >77-7 - (2 - (1, 2. 3 - F U 7 '/- 7b - 1 - / 7b ) xFt> 

) -4—^7 0 71/ ) ^^'>-3-77l/d~D7xx;|/) - N ' - (2, 4 - > 7 7b a P 7 x 

-71/) 7 >7 (fgffifflj 6 - B ) 

7K Mit t F >J 7 h (35mg,0.8774mmol ,60% in oil) N->7 7 7b *71/ A 7 = K (2.5 

ml) tcSiS $ -li-, )K^T 1H-1 ,2,3-triazole 1 H - 1 , 2, 3-FU7'/— 7b (0.051m 1,0 
. 8774mmol ) £> S 7? 5c £ 1C 8? f £> g: T' 1 5fr HU MW L fz 0 H nic N - (4- (6->77 40 

— 7 — (2-)DDXh + » — 4 — + 7 U 7b ) 7" + > 7 x x 7t/ ) - N ' — (2, 4 — > 

7 7b:*P7xX7b) 7b7 (225mg,0.4386mmol) , 3 7 ft J] 0 7 A (lOmg) 50°C 

TMOBf L fc,, F =7 a K P 7 7 >, If K X 7 7b £ ftp , gg fP 6 IS 7k T 

ifK ^ 7k Sft 82 7 / 7 > 7 A 7- $£ > ') *y;l/*7 Ai ' dv h ^7 7 

7 - ('\*-9‘>-lt»X77b-**/-7b3&) {C ft U ffi K © & 

©fif#e>nfcf£ B B B £>7 77bX7b* + > FtC7§», Cft£xX7-7bT^IRL3g B B a £#TtB 
2-a, xX7-7b, ^bT'>x77l/X-77l/7'aF#, '31 T 2 d fc 1C £ 9 , i® 

IS 11 © t> © t£ £ £ 1C NH > U # 7’ 7b # 7 A. 7 P V F / -7 7 7 — ( •'x 7 > • git S? X 7 7b 26 ) 

T»8!L, »64i/!:iaft4rx^7-7l/k:*SiS-&TiJt». C 

'x*-? >Tifti$, C tic «t 0 . LTfgfillN- (4- (6- 50 
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7 7 7- 7 — (2 - (1, 2, 3 - F U 7 7 - 2 - 7 7 ) xK'» - 4 - 7 7 'J 7 

) ^^-3-7il/^D7ix;l/) - N ' - (2, 4 - 7 7 7 7 o 7 x x 7 ) 7 7 7 (15 
mg,0.0275mmo! .6.27%) £ tc « & fe $£ rl £ L T iffi ffi 14 N - (4- ( 6 - 7 7 J - 7 - 

(2 - (1, 2. 3 - F V 7 71/ — 1 — 7 7) X F 7 7 ) - 4 - 4- 7 V 7 ) 7 7 7-3 

-7;l/tn7iX;M -N' - (2. 4-'>'7/WD7ix;l/) 7 77 (30rag,0.0550rarao 

1.12.54%) 

( HfifS 0*J 6 - A ) 

1 H-NMR Spectrum(DMSO-d (i ) <5 (ppm) : 4 . 82 (2H , t . J=4 . 8Hz) , 4 . 92 (2H , t . J=4 . 82Hz) . 6. 63 ( 1 H ,d 
,J=5.0Hz),7.05(lH,m),7.14(lH,d,J=9.6Hz),7.32(lH,m),7.40(lH,m),7.66(lH,s),7.80(2H 
,s) .8. ll(lH.m) , 8 . 26 ( 1 H , t , J=9.6Hz) ,8.70(lH,s) ,8.75(lH,d, J=5.0Hz) , 8.99(1 H, s) . 9 . 07 ( 10 

lH.s) . 

fsistt cmmm & - b ) 

1 H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) : 4 . 73 (2H , t , J=5 . 2Hz) , 4 . 93 (2H . t , J =5 . 2Hz) , 6 . 63 ( 1 H , d , 
J=5.2Hz) ,7.05(lH,m) ,7. 15(lH.m) , 7 . 32(1 H , ddd , J=2.8Hz,8.8Hz, 1 1 .6Hz) ,7.40(lH,dd, J=2. 
8Hz,11.6Hz),7.66(lH,s),7.77(lH,s),8.11(lH,m),8.18(lH,s),8.26(lH,t,J=8.8Hz),8.74( 
lH.s) ,8.75(lH,d,J=5.2Hz) , 8 . 99 ( 1 H , d . J =2 . 2Hz) , 9 . 07 ( 1 H , d , J =2 . 2Hz) . 

mmm i 

N - (4 - (6-777-7- (3 - ( 7 7 7 'J 7 - 4 - 7 7 ) 7 P D>f^->) -4-77 
0 7) ^^7ixjl/) -NT - (4-7F7 7 7xx7) '7 1/7 

M Ifc 0>J 8 7 T £ fig b tz V i? 7 A 6-7 77-4 - (4 - ( ( 4 - 7 > 7 7 7 x U 7 ) # 20 

7 7 x 7 ) 7577x777) -7-77U77-F (1 OOmg) £777 7 7 7 A 7 5 F 
(2.5ml) tc ft? U > gS8g#'J#A (65mg,0.4690mmol) , 1-700-3 - (7 7 7* ') 

7-4-77) T’a/Sy (38mg,0.2345mmoi .J.Am.Chem.Soc. 67, 736 ( 1945) (C fE .15 <D 1i 
s+afiit) £(JD7, 80tT* 2 BtW/lP&fllftAfco JSfcffi&SgfO ft tMzk £ jta 7 tz ?£ Six 7 7 
•pJftUk flSfofcttzKTffi#, *RzKfi&itvy*7* ?§ (« £ M E 67 £> JSS£NH7 

l> + A7 n-7 F 7*7 7 -7- (WK x 7 7 -7 7 7 - 7 % ) fi&ttfc 

|p HP £ ff g? X 7 /He 51 i® 7 4t , C ft £ -7 x 7 7 x - 7 7 T' # S? b , fn H £ if ® > 7 x 7 7 

x-r7j5fcitft 0S §1 fgiSf 3 c t ft 7 *3 , ftft&tgil t LTmtRlk&Vll ( 1 20 mg) £f#fc 

0 

1 H-NMR Spectrum(DMSO-d 6 ) <5 (ppm) : 1 .99(2H ,m) , 2 . 38 (4H , brs) . 2 . 49 (2H , m) ,3 . 57 (4H . t , J=4 30 

.6Hz) ,3.70(3H.s).4.33(2H,t , J =6 . 2Hz) . 6 . 51 (1 H , d . J =5 . 6Hz) , 6 . 86(2H , d ,J =9 . 2Hz) , 7 . 22 (2 
H,d,J=9.2Hz),7.35(2H,d,J=9.2Hz),7.58(2H,d,J=9.2Hz),7.59(lH,s),8.49(lH,s),8.71(lH 
,d,J = 5.6Hz),8.74(lH,s),8.75(lH,s) . 

mmm 8 

N - (4 - (6-7 77-7 - (3 - (1, 2, 3 - F U 7 7 - 7 - 2 - 7 7 ) 7aJl± 
v_) -4-7 / l> 7 ) 7 7 7 7 x x 7 ) - N ' - (4-7F7~>7xx+) 7 A 7 

H Sfc 01J 7 t IBM* (D fg f? 1C 7 o H jjg m 8 7 7 £ fig L fc 7 7 7 A 6 - 7 7 7 - 4 - ( 4 - ( 

(4-7F7 7 7xiJ7) 7 77x7) 7577x77 7) - 7- 77U7U-Ft2- 
( 3 - 7 o a ~fu tf7) l. 2. 3 - F U 7 '/-7fr &SiEffc&ft£»fc. 

1 H-NMR Spect. rum(DMS0-d 6 ) <S (ppm).'2.41(2H,m),3.70(3H,s),4.29(2H,t ,J=6.0Hz),4.68(2H 40 

, t,J=6.6Hz) ,6.52(lH,d ,J=5.2Hz) , 6 . 86(2H , d , J =8 . 8Hz) , 7 . 22(2H , d . J=8 . 8Hz) ,7.35(2H,d,J 
=8.8Hz),7.54(lH,s),7.58(2H,d.J=8.8Hz),7.78(2H,s),8.49(lH,s),8.71(lH,d,J=5.2Hz),8 
. 74 (1H , s) , 8 . 77 (1 H , s) . 

mmm 9 

N - (4 - (6-7 77-7 - (3 - (1. 2. 3 — FU 7 7— 7— 1-7 7) 7" P d<7 

7) —4—77 U 7 ) 7 7 7 7 x x 7 ) - N ' - (4-7F7 7 7xx7) 7 7 7 

mmm 7 o mmm 8 7 X'^jatrcv i?7 1* 6 - 777-4 - (4 - ( 

(4-7F7 7 7XU7) #77x7) 7577x77 7) - 7- 77'J7U-Ftl- 
( 3 - 7 o a T’o t"7) - 1 . 2. 3- h U 7'/-7#'e>£flEffc£«9fcf#fc 0 

1 H-NMR Spec t rum (DMS0-d fl ) (5 (ppm) : 2 . 4 1 (2H , m) , 3 . 70 (3H , s) . 4 . 28 (2H , t , J =6 . 0Hz) , 4 . 63 (2H 50 
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, t ,J=6. GHz) ,6. 52(1 H, d , .1=5. 4llz) , G. 86(211, d.J =8. 8Hz) ,7. 22(211, d.J =8. 8llz) .7.35 (2H,d, J 
=8.8Hz),7.57(lH,s),7.58(2H,d,J=8.8Hz),7.73(lH,s),8.l9(lH,s),8.49(lH,s),8.72(lH,d 
, J=5.4Hz),8.74(lH,s) ,8.77(lH,s) . 

Mi i o 

N - (4 - (6 - '>77-7 - - 4 - + 7 U 7b) 

7b ) - N ' - (4-7 7b+a7xx;b) 7 7 7 

4 - (4-75/7x7 + 7) - 7- (2-/H + 7XH + 7) -6-7 77 + 7 'J 7 ( 

1 09mg , 0 . 325mmo 1 ) fclWbXT' (5ml) 1C ha T 1C ® ft? fS , 4-77b+07xx;b + 77 

7+-h (0. 057ml, 0.488mmol) £ fta * T 1 B# An JftS Sft t fc „ ft ttj L fc US H % 

3 IX L , St IS X + 7b + ?7t if* . £E L > Sfe£aBB£LTi6fEfta‘$5 (148mg, 0.311 mmol, 10 

96.4%) 

1 H-NMR Spectrum(DMSO-d(i ) <5 (ppm) : 3 . 36 (3H ,s) , 3 . 76-3 . 79(2H . m) , 4 . 4 1 -4 . 43(2H , m) .6. 52 ( 
lH,d,J=5.2Hz),7.11(2H,t,J=9.0Hz),7.23(2H,d,J=9.0Hz),7.46(2H,q,J=4.8Hz),7.57-7.62 
(311, m) , 8. 7 1-8. 76(311, m) ,8.82(lll,s) . 

nmm \ 1 

N - (4 - (6-777-7- (2 -/h+7xh+7) - 4 - + 7 U 7b ) + + 7 7 x x 
7b ) - N ' - ( 2 - b° U 7b ) + 7 7 

7 x x ;U N - (4 - (6-7 77-7 - (2-/h + 7Xb + 7) - 4 - + 7 U 7b ) + 

+ 7 7 x x ;b ) h (104mg,0.228mmol) £ 7" 7 + ;!/ X 71/ * + 7 K (1ml) icjgft? 

\k, 2-7 = 7tf'>77 ( 43mg , 0 . 457mmo 1 ) % fia X . 85^ 1C T 3 M fit if T K iP & L fz „ 20 

Stl?x + 7b, L, h V 

V&VKtikLfco 16 » ffl *: 3 9J . MEMfflik. &£ ic St§£x + 7b-^ + ■* 7 £ An A . ffitB 
L ft H £ 3 ®E^iLT, G&ftgfti: LTaHEft^tt (86mg,0. 189mmol .82.7%) £ 
m tc o 

1 H-NMR Spec t rum (DMSO-dfi) <5 (ppm) : 3 . 36(311 , s) ,3. 75-3 . 78(2H,m) , 4 . 39-4 . 42(211 ,m) .6. 53 ( 
lH,d,J=5.2Hz),6.99(lH,m),7.18(lH.d,J=8.4Hz),7.26(2H,d,J=9.2Hz),7.56(lH,d,J=8.4Hz 
) ,7.62(lH,s) ,7. 68-7. 77 (311, m) , 8 . 26( 1 H , d , J=5 . 2llz) , 8 . 72( 1 II , d , J =5 . 2Hz) . 8 . 77 ( 1 H , s) . 9 . 

89 ( 1 H , brs) . 

mmM 1 2 

N - (4 - (6-7 77-7 - (2-/b + 7Xb + 7) - 4 - + 7 9 7b ) + + 7 7 x X 30 
7b) -N' - (1. 3 — 7 '/' — 7b — 2 — 7 7b ) 7 77 

HffitfiJl lb|pHf<D + 7£tC+(K 7 x x 7b N - (4 - (6-7 77-7 - ( 2 -7 h + 

7 X h + 7 ) — 4 — + 7 9 7b ) + + 77xX7b) * — /*/-). ( 106mg, 0 . 233mmo 1 ) 5 

(37mg,0.08mmol ,34.4%) % fife 5 i: L T $ 7c „ 

1 H-NMR Spectrum(DMS0-d 6 ) 6 (ppm) : 3. 36 (3H , s) , 3. 75-3 . 79 (2H , m) , 4 . 40-4 . 43 (2H , m) ,6 . 53 ( 
lH,d, J=5.6Hz) ,7. 10(lH,d, J=3.2Hz) , 7 . 72 ( 1H , d , J =8 . 8Hz) , 7 . 37 ( 1 H , ra) , 7 . 57-7 . 67 (3H , m) ,8 
.72(lH,d,J=5.2Hz),8.77(lH,s),9.53(lH,brs) . 

■Mmm i 3 

N - (4 - (6-7 77-7 - (2-/h + /X|- + 7) - 4 - + 7 9 7b ) + + 7 7 x X 
71/) - N' - (4 — lx FP + 77xX7b) 7 7 7 40 

mmm i \ & k> . 7 x X7b n - (4 - ( 6 - 777-7 - < 2-71 + 

7 X h + 7 ) — 4 — + 7 9 7b ) + + 77 x -7b) *-7s7-h ( 1 1 7mg , 0 . 257mmo 1 ) A' 6 

(52mg,0. 1 lOmmol ,43.0%) £ II fe IS el t L X ff 7c 0 
1 H-NMR Spectrum(DMSO-d c ) 6 (ppm) : 3. 36 (3H ,s) , 3 . 77-3 . 79(2H , m) , 4 . 4 1-4 . 43 (2H , m) , 6. 5 1 ( 

1 H , d , J =5 . 2Hz) ,6.67(2H,d,J=8.0Hz) , 7 . 1 5-7 . 25 (3H , m) , 7 . 57 (2H , d , J =8 . 0Hz) ,7.62(lH,s) ,8 
. 37 (1H , s) ,8.70-8.76(3H,m) ,9.05(lH,s) . 

MMM l 4 

N - (4 - (6-7 77-7 - (2-/F + 7XF + 7) - 4 - + 7 9 7b ) + + 7 7 x x 
7b) -N' - ( 3 - 7 h + 7 7 x X7b) 7 77 

^fig^Jlli:[BHi£0 + atC+»3.7xX7b N — (4 — (6— 777— 7 — ( 2 — 7 F + 50 
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~4 - + /');!/) ^J'7x-A) # — /S7-b ( 1 20mg . 0 . 263mmo 1 ) C> 
SsBffc n-ft (50mg,0. 1 03mmo 1 ,39.2%) £ 6 fe H t L T 1# fc „ 

1 II— N M R Spec t. rum (DMS0'd (i ) <5 (ppm) :3. 36(311 , s) , 3 .72(311 , s) , 3. 76-3 . 79(211 , m) , 4 . 39-4 . 43( 
2H , m) , 6 . 50-6 .57(2H,m),6. 93 ( 1 H . d , J =8 . OHz) , 7 . 1 4-7 . 1 9 (2H , m) . 7 . 24 (2H , d , J =8 . 8Hz) , 7 . 5 
9(2H,d,J=8.8Hz) , 7 . 62 ( 1 H , s) , 8 . 69-8 . 73(2H , m) . 8.76(1 H.s) ,8.80(1H,s) . 

nmm 1 5 

N - (4 - (6 - >77-7- (2-7b*>Xb*>) - 4 - 4 7 ')/(-) :* * > 7 x X 
7b ) - N ’ - (3-Hh‘P^->7x-;l/) > 7 

H 0J 1 1 . 7x-;l/ N - (4 - (6 - '>77-7 - (2-7 b 4- 

>xb + >) t + '77xx/l/) #-/S7-b ( 102mg,0.234mmol) A' £ 

SfBft^tl (25mg , 0. 053mmol ,23.7%) £ L T fffco 

1 H-NMR Spec t rum (DMS0-d 6 ) S (ppm) :3 . 36 (3H , s) , 3. 75-3 . 79 (2H . m) . 4 . 40-4 . 43(2H ,m) . 6 . 36 ( 
lH,d,J=9.2Hz),6.52(lH.d,J=5.2Hz),6.79(lH,d,J=8.0Hz),7. 00-7 .06(2H, m) , 7 . 23 (2H , d , J = 
9.2Hz),7.58(2H,d,J=8.8Hz),7.62(lH,s),8.59(lH,s),8.71(llI,d,J=4.8Hz),8.76(lH,s),9. 
31 (lH.brs) . 

'MAMA 6 



N - (4 - (6 - >77-7 - (2-7b*>Xb*>) -4-t7'J/() 

71/ ) - N ' - ( 2 - h F o ^ > 7 x x /b ) > 7 

H fig #J 1 1 7 i x ;l/ N - (4 - (6 - >77-7 - (2-7 h + 

> X b 4- > ) — 4 — 4 7 0 7b ) 4" + ^ 7 x - 71/ ) ^7 — / S 7 — b ( 1 08mg , 0 . 237mmo 1 ) A' 5> 

SIB ( 78mg , 0 . 1 66mmo 1,69. 90%) LTjf/co 

1 H-NMR Spectrum (DMS0-d 6 ) 6 (ppm) : 3 . 36 (3H , s) , 3 . 76-3 . 79 (2H , m) , 4 . 40-4 . 43 (2H , m) , 6 . 52 ( 
1 H , d , J =5 . 6Hz) , 6 . 69-6 . 85 (3H , m) , 7 . 22 (2H , d , J =8 . 8Hz) , 7 . 57-7 . 62(3H , m) , 7 . 99(1H , d , J =8 . 0 
Hz),8.34(lH.br),8.71(lH,d,J=5.2Hz),8.76(lH,s),9.62(lH,brs). 



10 



20 



N- (4- (6 — >77— 7 — (2-7b4>xb4>) — 4 — ^ 7 U 7> ) 44>7xX 

71/ ) - N ' - ( 1 H — 2 — ± 5, ? 7 0 71/ ) 7 > 7 

2 - 7 5 7 4 5. ( 132mg, 1 .Ommol) * >' 7 7 7b 4 71/ A 7 5. F (2ml) hr . K (1ml) 

b 0 X 4 7b 7 5 > (0.42ml ,3. Ommol) , 7 x X 71/ 7 □ D * 71/ 7 - b 

( 0 . 1 4m 1 , 1 . 1 mmo 1 ) 10#Bfli#Lfco C n 1C 4 - (4-7577x74 30 

>) - 7- (2-7b4>xb4>) -6->7747U> ( 168mg,0.5mmol) 4 T 

StSfiS^rS^^x7 7l/ (30ml) zK (10m 1x2) , fll It IK zk (10ml 

) ft ft# 

> > U ir 7" 7b Jr •> A 7 n 7 b ^7 7 -7 — ; gftgjxT^b : x 7 7 — 71/95:5) 

1C <£ t> ffl Si L . fife&SJI £ LTSfBfko-^ (20mg,0.045mmol ,8.98%) 

1 H-NMR Spec t rum (DMSO-dJ S (ppm) : 3. 36 (3H , s) , 3 . 76-3 . 79 (2H , m) , 4 . 40-4 . 43 (2H ,m) , 6 . 53 ( 
lH,d,J=5.2Hz) ,6. 70(1 H.s) , 7 . 24 (2H , d , J =8 . 8Hz) , 7 . 57-7 . 67 (3H . m) , 8 . 72 (1 H , d , J =5 . 6Hz) ,8 
.76(1 H.s). 

Mmm i 8 

N - (4 - (6 - >77-7 - (2-7b4>Xb4>) -4-47 V 71/ ) 4 4 > 7 x X 40 
7lz) - N' - (2, 4 — > 7 7b 4 P 7 x x 7b ) 7 > 7 

4 - (4-7577x74>) - 7- (2-7b4>xb4>) -6->7747'J> ( 

1 06mg ,0.31 6mmo 1 ) A' £ J| JSS $J 1 O i: |BJ ffi <D 4 j£ 1C 4 <3 . SfBlfca^ ( 136mg,0.277mmol ,8 
7.7%) £ 0 fe *£ fa i L 1 1# fc 0 

'H-NMR Spec tr urn (DMS0-d G ) 6 (ppm):3.36(3H,s) ,3.76-3 .79(2H,m),4.40-4.43(2H,m),6.52( 

1H , d , J =5 . 2Hz) ,7.04(lH,m) , 7 . 23-7 . 34 (3H , m) , 7 . 57-7 . 62 (3H , m) ,8.06(lH,m) , 8 . 52 ( 1 H , s) ,8 
.71 (lH,d,J=5.6Hz) ,8.76(lH,s) ,9. 1 6( 1 H , s) . 

JgJjJJ 1 9 

N - (4 - (6 - >77-7 - (2-7b4>xb4>) - 4 - 4 7 U 7b ) 4 4 > 7 x x 
71/ ) - N' - (3->777xx;b) 7 > 7 
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1 1 £ <0 . 7 x xyU N - (4 - (6-777-7 - ( 2 - 7 h + 

7 X h + 7 ) -4- + 7 'J;l/) + + 77xXy|/) #-yS7-h ( 109mg ,0 . 239mmo 1) A' 6 

S IE ft £• tl ( 3 8 m g . 0 . 079mmo 1,33.1%) £ $ M & &!i i'ii'i t IT Id it 0 

1 H-NMR Spec t rum (DMSO— d 6 ) 6 (ppm) :3.36(3H,s) ,3.76— 3.79(2H.tn) ,4 . 40-4 .43(2H,m),6.52( 
lH,d,J=5.2Hz),7.26(2H,d,J=8.8Hz) ,7. 41(1 H,d,J=6.4Hz) ,7. 49(1 H , t , J =8 . OHz) . 7 . 55-7.62 
(3H,m),7.68(lH,dd,J=1.2,8.8Hz),7.97(lH,s),8.71(lH,d,J=6.4Hz),8.76(lH,s),9.00(lH I 
s) , 9 . 05 (1 H , s) . 

nasgtj 2 o 

N - (4 - (6-7 77-7 - (2~7h + 7Xb + 7) - 4 - + 7 U yb ) ^-27x- 
yb) ~N' - (2-7/l/tP7x-lb) 777 

4 - (4-7577x7 + 7) -7 - (2-7h + 7Xh + 7) -6-777+7U7 ( 
1 09mg , 0 . 325mmo 1 ) 0 t [51 ££ © #■ 1C + (5 „ SS2(bn‘^l ( 75mg , 0 . 1 59mmo 1 , 48 

. 8%) 

1 H-NMR Spectrum(DMS0-d fi ) <5 (ppm) : 3 .36(311 . s) . 3. 76-3. 79 (2H , m) , 4 . 40-4 . 43(211, m) ,6 . 52( 
lH,d,J=5.2Hz) , 7 . 01 ( 1 H . m) ,7. 1 3 (1 H . t , J=8.0Hz) ,7.20-7.27(3H,m) , 7 . 55-7 . 63 (3H , m) ,8. 14 
(lH.t ,J=8.0Hz) ,8.56 (lH.brs) , 8 . 72 ( 1 H , d , J =6 . 4Hz) ,8.76(1 H,s),9. 22 (lH.s) . 

MfMM 2 1 



N - (4 - (6-7 77-7 - (2-7h+7xb + 7) -4 - + 7 U yb ) + + 7 7 x x 
;U ) - N ' - ( 3 - ( 7 7 yb X yb 7 x yb ) 7 x x yb ) 7 7 7 

4 - (4-7577x7 + 7) -7 - (2-7h + 7Xh + 7) -6-7 77 + 7 U 7 ( 
1 OOmg , 0 . 298mmo 1 ) 1C ft L , 7W 7” a tf yb X + yb 7 5 7 ( 0 . 057m 1 , 0 . 328mmo 1 ) , 7xX 
+ N — [3 — ( 7 + yb X yb 7 + X yb ) 7 x x yb] ts — /S 7 — h (96mg,0.328mmol) # S 
fS + dix m fifc m 3 4 t |ri] © + & (C + o , S/Eft^ (120mg,0.225mmol ,75.6%) 

IdS k L T fH 7c o 

1 H-NMR Spec t rum (DMSO-d,;) 6 (ppm) : 3. 19(311, s) ,3. 36 (311, s) ,3. 76-3. 79(211, m) ,4. 40-4. 43 ( 
2H,m),6.53(lH,d,J=5.6Hz),7.26(2H,d,J=8.8Hz),7.50-7.69(6H,m),8.16(lH,brs),8.72(lH 
t d,J=5.2Hz),8.76(lH,s),8.95(lH,s),9.15(lH,s). 

m m m 2 2 

N - (4 - (6-7 77-7 - (2-7h+7Xh+7) - 4 - + 7 U yb ) + + 7 7 x X 
yb) -N' - (3- ( 7 +ybXyb7 7 xyb) 7xxyb) 777 

nmm 1 1 i: |s] (t © + ffi 1C + o „ 7 x x yb N - (4 (6-7 77-7 - (2-7 h + 7 

X h + 7 ) -4- + 7lJyb) + + 77xxyb) yj-/S7-h ( 193mg,0.424mmol) ii'bS 
(210mg,0.420mmol ,98.9%) 0 feln H t L X I# fc a 

1 H-NMR Spectrum(DMS0-d u ) <5 (ppm) : 2 . 43(3H , s) , 3 . 36 (3H , s) , 3 . 76-3 . 79(2H , m) , 4 . 40-4 . 43 ( 
2H,m),6.52(lH,d,J=5.2Hz),6.83(lH,d,J=7.2Hz),7.14-7.24(4H,m),7.48(lH,s),7.58-7.61 
(3H,m) ,8.71 (lH,d,J=5.2Hz) ,8.75(lH,s) ,9.62(lH,s) ,9.76(lH,s) . 

nmm 2 3 

N - (4 - (6-7 77-7 - (2-7b+7Xh + 7) - 4 - + 7 U yb ) + + 7 7 x X 
yb ) — N ' — 7 7n7 P Pkfyl/7U7 

mmm 1 1 t + 7 x xyb n - (4 (6-777-7 - ( 2 - 7 b + 7 

X h + 7 ) - 4 - + 7 U yl/ ) + +77 x xyb) *-/S7-h ( 195mg,0.428mmol) A'OS 
lEft^ (145mg,0.347mmol,80.9%) £ 0 felSJI <k b Tit 

1 H-NMR Spectrum(DMS0-d li ) <5 (ppm) : 0 . 4 (2H , brs) ,0 . 63 (2H , d , J =6 . 8Hz) , 2 . 53 ( 1 H , m) , 3 . 36(3 
H.s) ,3.76-3.79(2H,m) , 4 . 40-4 . 43(2H , m) ,6.42(lH,s) , 6 . 48 ( 1 H , d , J =5 . 2Hz) , 6 . 97 (2H , d , J =9 
.2Hz) ,7.53(2H,d,J=9.2Hz) . 7 . 60(1 H , s) , 8 . 44 ( 1 H , s) , 8 . 70( 1 H , d , J =4 . 8Hz) ,8.74(lH,s) . 

m.mm 2 4 

N - (4 - (6-7 77-7 - (2-7b + 7Xb + 7) - 4 - + 7 ■) yb ) + + 7 7 x x 

yl/) - N ' - (4-7yb+a-2-fcKa + 7 7xxyb) + 77 

mmm 1 1 t isj«i©#)£{c + 0,7 x x+ n - (4 (6-777-7 - ( 2 - 7 b + 7 

Xb + 7) — 4 — + 7 U yl/ ) + + 77xxyb) #-yS7-b (I56mg,0.343mmol)*' 6 StE 
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itnVm (132mg,0.270mmol ,78.9%) * $ M fef-S ^ t L T V4 fc <, 

1 H-NMR Spectrum(DMS0-d 6 ) S (ppm) : 3 . 36(3H , s) , 3 . 76-3 . 79(2H , m) , 4 . 40-4 . 43(2H , m) , 6 . 52 ( 
lH.d, J=5.6Hz) , 6 . 57 (1 H . m) , 6 . 62 ( 1 H , m) ,7.23(2H,d,.I=8,8Hz) ,7.57(2H,d, J=8.8llz) ,7.62(1 
H,s),7.98(lH,m),8.12(lH,s),8.71(lH,d,J=5.6Hz),9.40(lH,s) , 1 0 . 47 (1 H , s) . 

MMM 2 5 

N - (4 - (6-'>77-7 - - 4 - */') ll) **>-2- 

7 a 7 X -)U) - N' - (l, »l/7 

7x-;l/ N- (4 (6 - ->77-7 - (2-7k*>Xk*>) - 4 - 4- 7 l> )]/ ) 4 4 

i/-2-7)WD7x-;l/) ( 200mg) t 2 -7 = / f (85mg) t 

£ 7 7 A 7 5 F lmHCJg# L , C C 1C k U X 7 4 7 5. 7 0. 12ml £ J)P X T , 90°C 7 10 

2B#R3Jjo^{if#L/co xk^tox i> t, cn^Mxfil/t' 

L T llOmg ( ® ^ 57%) 0*i£{fc£1*B*»Sf&*SS L Tf9 fco 
' H-NMR Spectrum(DMSO-d fi ) (5 (ppm) : 3 . 37 (3H , s) , 3. 75-3 . 80 (2H , m) , 4 . 40-4 . 45 (2H , m) , 6. 63( 
lH.d.J=5.6Hz),7.14(lH,d,J=3.2Hz) ,7. 16-7 . 20(lH.m) , 7. 39(lH.d, J=3. 2Hz) ,7.42-7. 47(111 
,m),7.64(lH,s),8.21-8.27(lH,m),8.74-8.76(2H,m) 

MMM 2 6 

N - (4 - (6 - '7 77-7 - (2-^ ht~>Xh^-» -4-47 0 4) 4 4 > - 2 - 
7 xU 4 a 7 x x 4 ) - N ' -■>)n7oKjl/')l/7 

Hfig $J 2 5 t [5Ht (D ^ m K £ *) , 7 x X 4 N - (4 (6 - '>77-7 - ( 2 - 7 k 4 > 
XK'» - 4 - 4 7 U 4 ) 44 > - 2 - 7 44 D 7 x x4) #-/S7— k ( 1 47mg ,0.31 20 

Ommol) S §2 (t o’ (83mg,0. 190mmol ,61 .3%) 0 fi &§ w ir 

1 H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) :0.40(2H,br) ,0.61-0.66(2H,m) ,2.53(lH,m) ,3.36(3H,s 
) ,3.76-3.79(2H,m) , 4 . 40-4 . 43(2H , m) , 6 . 58 ( 1 H , d , J =5 . 6Hz) , 6 . 79 ( 1 H , d , J =2 . 0Hz) , 7 . 08 ( 1 H , 
dd,J=2.0,10.4Hz),7.32(lH,dd,J=2.4,11.6Hz),7.62(lH,s),8. 1 8-8. 22 (2H,m) ,8.71-8.74(2 
II, m). 

2 7 

N - (4 - (6 - >77-7 - (2-7k4>Xk4>) -4-4704) 4 4 > 7 x x 
4) - N ' ->7PT , Pfcfxk77xt/7U7 

Ml&ffl 1 1 t |H) ffi (D 4 j£ 1C £ 9 . 7 x X yl/ N - (4 - (6 - >77-7 - ( 2 - 7 k 4 
> X k 4 > ) -4-470x1/) ^ + >7i-/l/) *-A7-k ( 157mg,0.345mmol) 30 

SfBfkatl (144mg,0.333mmol .96.6%) £ fi feijg m t L T f# tz „ 

' H-NMR Spec t rum (DMS0-d u ) <5 (ppm) : 0 . 16-0 . 1 8 (2H , m) , 0 . 39-0 . 43 (2H , m) , 0 . 94 ( 1 H , m) , 2 . 97 ( 
2H,t,J=6.4Hz),3.36(3H,s) , 3 . 76-3 . 79 (2H , m) , 4 . 40-4 . 43 (2H , m) ,6.22(lH,m) , 6 . 4 9 ( 1 H , d , J = 
5.6Hz) ,7. 17(2H,d,J=8.8Hz) ,7.52(2H,d,J=8.8Hz) ,7.61 (lH.s) ,8.60(lH,s) ,8.70(lH,d,J=5 
. 2Hz) , 8 . 75 ( 1 H , s) . 

nmm 2 8 

N - (4 - (6 - >77-7 - (2-7k4>Xk4>) —4 - t/'JJl/) 4 4 > - 2 - 
7;l/^D7x-;I/) - N ' ->7P7°abf;l/77;U7>7 

*#«2 7 x x N - (4 - (6 - >77-7 - (2-7 k 4 

>Xk4>) - 4 -47 0x0) 44 > - 2 - 7 Xl/4 P 7 x XxO) *-/^7-k (147mg,0. 40 

310mmol) (3 S IE it o' ^ ( 83mg , 0 . 1 90mmol , 6 1 . 3%) ^ fi II t L T f# /c 0 
' H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) :0. 16-0. 18 (2H,m) ,0.4 1-0. 46 (2H,m) , 0.94(1 H,m) ,2.99 ( 
2H,t,J=6.0Hz),3.36(3H,s),3 .76-3 .79(2H,m) ,4. 40-4 .43(2H,m) ,6.58(lH,d,J=5.6Hz) ,6.71 
(lH,t,J=5.6Hz),7.08(lH,d,J=9.2Hz),7.33(lH,dd,J=2.8,11.6Hz),7.63(lH,s),8.24(lH,t, 
J=9.2Hz),8.38(lH,s),8.55-8.59(2H,m). 

MMMJl 9 

N - (4 - (6 - >77-7 - (3 - ( 4 xt/ 4 0 > - 4 - 4 4 ) 7* P 4 4 > ) -4 -3-7 
0 4 4 4 > ) — 2— 7xU4P7xxyl/) - N ' - (2, 4 - > 7 XU 4 P 7 x x xO ) 7>7 
N - (4 - (6 — >77 — 7 — t K P 4 > 4 7 0 > — 4 — ( xk 4 4 > ) -2-7X0 4P7 
xx xk) - N- (2, 4 — > 7 xk 4 a 7 x x y0 ) 7 > 7 ( lOOmg , 0. 2220mmo 1 ) 50 
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mm 7 t |o|$CDKJS£fTt/'\ £ L rmut aVm (35mg,0.0606mmol,27.30%) £ 

m tco 

1 II-NMR Spectrura(DMSO-d fi ) 6 (ppm) : 1 . 99(211 ,m) ,2.38(411, br s) ,2.50(2H,t , J=7.21lz) ,3.57 
(4H , t ,J=4.6Hz) ,4.33(2H, t , J =6 . 4Hz) . 6 . 62( 1 H , d , J =5 . 4Hz) ,7.06(lH,m) ,7. 1 5 ( 1H , m) . 7 . 32 ( 
lH.ddd J=2,8Hz,8.8Hz, 1 1 .6Hz) ,7.41 (lH,dd.J=2.8Hz, 11 .6Hz) ,7.61 (IH.s) ,8. 1 2 ( 1 H . m) ,8. 
27(lH,dt,J=2.0Hz,9.2Hz),8.74(lH,s),8.74(lH,d,J=5.4Hz),8.99(lH,m),9.07(lH l m) . 

nmM 3 o 

N - (4 - (6 - '>77-7 - (3 - ( -7 x 7 ;!/ 7 5 7 ) 7° □ 4^ 7 ) 

±±J 7 x x ) - N ' - (4-7;^P7i~>W 7 7 7 

V 'J 7 A 6 - > 7 7 - 4 - ( 4 - ( ( 4 - 7 >1 * D 7 - ') 7 ) 7 )l X )l ) 7 5 7 7 x 10 

7*7) -7- + /IJ/U-K ( 1 1 Omg , 0 . 252mmo 1 ) 6 H ® 7 £ fs] m <D * 1C * <9 , 

(69mg,0. 131 mmol ,51 .9%) $i!i hh £ 

1 H-NMR Spec t rum (DMS0-d 6 ) S (ppm) : 0 .95 (6H , t , J =7 . 2Hz) , 1 .89-1 .95 (2H,m) ,2.44-2. 49(4H, 
m) ,2.58-2.62(2H,m) ,4.31(211, t ,J=6.0Hz) , G . 5 1 (lH,d. J=5.2Hz) ,7. 1 1 (2H,t , J=8.4llz) ,7.23 
(2H,d,J=8.8Hz),7.44-7.48(2H,m),7. 56-7 .57(2H,m),7.60(lH,s),8.71(lH,d,J=5.2Hz),8.7 
4-8.76(2H,m),8.85(lH,s). 

nmm 3 1 

N - (4 - (6-~>77-7 - (3 - (4-t;l/t''J7) 7’ a £4/ ) -4 - »7'J)1/) * 

^■>7x-Jl/) - N ' - (1-7ll/dP7x-;l') 7 7 7 

6 -->7/- 4- (4- ( (4 — 771/* P 7- 'J 7) 7 = /7xy^'» - 20 

7-*7'J7 7-h ( 1 10mg,0.252mmol) 7 i: ft 1C J: >9 , 

(73mg,0.135mmol,53.5%) LTift. 

1 H-NMR Spec t rum (DMS0-d b ) 6 (ppm) : 1 . 99 (2H . t , J =6 . 4Hz) , 2 . 30-2 . 60(6H , m) , 3. 55-3 . 58 (4H , 
m) ,4.31— 4.34(2H,m) ,6.51 (lH,d ,J=5.2Hz) ,7. 11 (2H, t ,J=8.8Hz) ,7.23(2H,d,J=9.2Hz) ,7.44 
-7.48(2H,m) . 7 . 57-7 . GO (311 . m) , 8 . 70-8 . 75 (311 , m) ,8.82(lll,s) . 

MMM 3 2 

N - (4 - (6 - -7 77 — 7— (2-7h*7Xh*7) - 4 - * 7 U >1) :* * 7 - 2 - 
7)l/i-P7x-Jl/) - N ' - ( 2 - h° U -7 >± ) -)l/7 

2 5 <DJ5&tm®lCLT7 x-/l N - (4 - (6 - 7 7 7-7- (2-7 b * 7 
Ih + 7) — 4 — * 7 V * ) ^+'>-2-7ll'Jj-D7x-;l/) 7-zS7-h (250mg) £ 30 

2 -7 = 7 tf U 7'7 (lOOmg) 6 3tf£(t£tl210mg (1R$ 84%) Z $ ffi t t T ff tc 

o 

'H-NMR Spectrum(DMS0-d (i ) <5 (ppm) : 3 . 36 (3H , s) , 3 . 75-3 . 80 (2H , m) , 4 . 39-4 . 45 (2H . m) . 6 . 64 ( 
lH,d,J=5.2Hz) , 7 . 00-7 . 05 ( 1H . m) .7. 15-7. 1 9( 1 H , m) , 7 . 37-7 . 47 (2H , m) ,7.64(lH,s) ,7.50-7. 
80(lH,m) ,8.25-8.30(lH,m) , 8 . 31 -8 . 37 ( 1H , m) , 8 . 74 (1 H , d , J =5 . 2Hz) ,8.76(lH,s) ,9.87(lH,s 
) 

MMM 3 3 

N - ( 4 — (6-7 77-7 - (2~7b*7xb*7) - 4 - * 7 D * ) * * 7 - 2 - 

7il/^P7 x x * ) - N ' - (3 - ( 7 7 ;U X * 7 r x * ) 7 x x ) 7 1/7 

Hffl^j2 507uffiilPJ(atCLT7x^;l/ N-(4-(6-7 77-7-(2-7b*7 40 

H4 7) — 4— *7'J;l/) **7-2-7**n7xX )l) * — /S 7 — b (160mg) £ 3 
- (75b;b*;t) 7-U7 (88mg) £ SfBfc^ftlOOmg (1R^61%) £ i: L T 

tf/io 

'H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) :2.43(3H,s) ,3.36(3H,s) ,3.75-3.80(2H,m) .4 .40-4 . 45 ( 

2H,m) , 6 . 62(1 H , d , J=5.6Hz) , 6. 86-6. 89(1H , m) ,7. 1 1-7 . 17 (2H ,m) , 7 . 20-7 . 25 ( 1 H ,m) , 7 .37-7 . 
43(lH,m) ,7.47(lH,s) ,7.63(lH,s) , 8 . 21-8 . 28(1H , m) , 8 . 66 ( 1 H , brs) , 8 . 73-8 . 76(2H , m) ,9. 11 
—9 . 1 3 ( 1 H . m) 

MMM 3 4 

N - (4 - (6-7 77-7 - (2-7b*7Xb*7) - 4 - * 7 D * ) * * 7 - 2 - 

7^d~ a 7 x - ll/) - N ' - (3 - ( 7 ?7b 7 ;b * x ;b ) 7 x x * ) 7 7 7 
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4 - (4-757-3-7;Wn7i/ + -» - 6- '>77-7 - (2-^ h + + 

7) +/')> (106mg) t7iXjl/ N - (3 - ( 7 ^ + X + + x + ) 7iXil/) 

7-h (96mg) £ h 7l/X 7 5mHC to * , + f, 1C '7 + V 7“ D fcf ;Ux + + 7 5 7 0.06m I £ to X. 

T, 3 B# M An (ft j§ ffi b fc o tt»»B»x?-/l/*to*.. tflti bfc*»«J*i*ifl bfc. 

ZgiSS b*# bti/cSt# £r h -5 fc K n 7 7 >T'g|? L, CCtch/Uy^l jo + T, flrfcbbfc 
0(*«:j*«b, 8 IB ft £ «J 1 3«g (IR$S8%) b LTlft. 

'H-NMR Spectrum(DMSO-d f) ) 6 (ppm):3.20(3H,s),3.35(3H,s),3.75-3.80(2H,m),4.38-4.43( 
2H.m), 6.63C 1 H, d , J =5 . 2Hz) , 7 . 1 4-7. 1 7 ( 1 H , m) , 7 . 39-7 . 45 ( 1 H , m) . 7. 5 1-7.61 (2H. in) 7.62-7.7 
0(2H,m) ,8. 1 6-8 . 27 (2H , m) , 8 . 73-8 . 76 (3H , m) . 9 .47-9 . 49( 1 H . m) 

m 55 fflJ 3 5 10 

N - (4 - (6-7 77-7 - (2-7h + 7Xh + 7) + + 7 - 2 - 

7id~P7iX/l') - N ' - (2 - 7ll/d , D7xx;|/) 7 7 7 

4 - (4-757-3-7 4/ + Q7x7 + 7) - 6-7 77-7 - (2-7f' + 7Xl> + 

7) + 7U7 ( lOOmg) % h ;l/X 7 4 . 5m IK to + , to US j§ iffl b fc 0 C C 1C 2 - 7 Jl + a 7 x 
x4/+V77+-h (0.05ml) £to+, 1 B# RSAnlNtM b It, ttffrSL #r m b @ ft * it 
®U SI?Slxf-;l//h;l/X>' = i/it?jfls»LTaiEft^«noo«g (IR4*72») 

b T f# 7c o 

1 H-NMR Spec t rum (DMSO-dJ S (ppm) :3. 37 (3H ,s) , 3 . 75-3 . 80 (2H ,m) , 4 . 40-4 . 45 (2H ,m) , 6 . 62 ( 
lH,d,5.6Hz),6.97-7.05(lH,m) ,7. 11-7. 18(lH,m) , 7 . 21-7 . 28 ( 1 H , m) . 7 . 38-7 . 45 (1H , m) ,7.64 
(lH.s) ,8. 14-8 . 20( 1H , m) , 8 . 26-8 . 33(1 H , m) , 8 . 73-8 . 76(2H , m) , 9 . 06 ( 1 H . brs) .9. 14 ( 1H . brs) 20 

mmm 3 6 

N - (4 - (6-7 77-7-7 h + 7- 4- + 7 l J4/) + + 7 7 x x + ) - N ' - (2 
, 4 - 7 7 71/ + a 7 x x ;t/ ) 7 7 7 

4 - (4-7577x7 + 7) -6-777-7-7h+7+7U7 (180mg) £h;l/X 
75.5mllCto + , to Sift LfCo 5 Z. iC 2 , 4-7 7 7b + □ 7 x x A, + 7 7 7 + - h (0.12ml 
) £to + , 1 B# Pel ftp &i5 ift b fc o tfHibfcHftfcttJRb, StS£x + ;W h +x 7 

= l/lT'i$fc$> UTa§B(kQ^195mg (MX 35 70%) t b Ti/io 

1 H-NMR Spectrum(DMSO-d fi ) 5 (ppm) : 4 . 05 (3H . s) , 6 . 52 (1H . d , J=5 . 2Hz) . 7 . 01-7 . 08(1 H , m) , 7 . 
21-7.34 (3H . m) , 7 . 56-7 . 62 (3H . m) ,8.02-8. 1 0 ( 1 H , m) ,8.52(lH,s) ,8.72(lH,d, J =5 . 2Hz) ,8.76 
( 1 H , s) , 9 . 1 8( 1 H , s) . 30 

jgflfeffll 3 7 

N - (4 - (6 — 7 77 — 7— 7 h + 7 — 4 — + 7 U 4/ ) + + 7 7 x x 4/ ) - N ' - 7 x 
X 71/ 7 7 7 

4 - (4-7577x7 + 7) -6-777-7-7H+7+7U7 ( 1 48mg) % h A> X 
7 5 . 5m 1 (C to + , to^Siftbfco C C 1C 7 x X 4/ + V 7 7 + - h (0.08ml) * ftp + . IB# 
Rgto&Slftbfcc, ft Bt®x + 4//h4/X7 = l/l + jft^bT 
S!e(t£^150mg£$^fe*SII b b Ttffco 

1 H-NMR Spectrum(DMS0-d (i ) 5 (ppm) :4.05(3H,s) , 6. 50-6. 54(1 11. m) , 6 . 96 ( t , lH,7.2Hz) ,7.23 
(2H.d.J=9.2Hz) ,7.27 (2H.d,J =7. 2Hz), 7.44 (2H,d,J =7. 2Hz) ,7. 56-7. 62(3H,m) .8.68-8.77(3 
H , m) , 8 . 83(1 H , brs) . 40 

MMM 3 8 

N- (4 - (6— 777— 7— 7 h + 7— 4 — + 7')7l/) + + 7 7 x X 4/ ) - N ' - (1 
- 7 ± ;l/ ) 7 b 7 

4 - (4-7577x7 + 7) - 6-7 77-7-7 h + 7 + 7 •) 7 (1 50mg) Sh/H 
72.5ml b 7-tr h x h U +2. 5mllCto + , toJfcBiftbfc. 5 5 1C n - 7' +- 4/ +777+- 

h (0.12ml) fctoiu l fl#Mto&Siftb/c„ ffittl bfcHftfctt® b, B*$x + 4/ 

/h+X7=l/lT'!5t^bTS!E(l:^%110mg ( 47 ^ 55%) £ $ #3 *i!i ,'i?, b Ltflft. 

1 H-NMR Spec t rum (DMS0-d (i ) <5 (ppm) : 0.88(311. t. J =7. 6Hz) . 1 . 25-1 . 45(4H . m) . 3 . 04-3 . 1 1 (2H, 
m) ,4. 05 (311, s), 6. 13(111, t.J =5. GHz) .6. 49 (111, d.J =5. GHz) ,7. 16(211 ,d,J =9. 2llz), 7. 52(211.d 
,J=9.2Hz),7.58(lH,s) , 8 . 55 (1 H , s) , 8.71 (lH.d ,J=5.6Hz) ,8.75(lH,s) 
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nmm 3 9 

N - (4 - (6-i/7 S-7 ')>]/) *X-'>7 x=-)l) - N ' - (4 

-7il/^P7x-;i') *) U7 

4 - (4-75/7x7 + 7) - 6 -777- 7 -7 )+7l F + 7+7 U 7 (1 50mg) 

£ h ;H >5. Oral £ 7 ir h r. h U /U2.5mHCiO^ , hU B ii iSS L fc „ t 4 - 7;7ta7x 
-71/ 4 , '7 77+-h (0.12ml) 1 R# H Jo jfe ii % L fc 0 lift ft & , tfiBLfcB#* 

if&L, iixf;7/ b /H7 = l/lT*8ti# L T SOElfc^tl 1 50mg (®^68%) *»n&«i5A 
t LX mrco 

1 H-NMR Spectrum(DMS0-d 6 ) 8 (ppm) : 4.05 (3H,s) , 6.52(1 H,d, J =5. 6Hz) ,7.08-7. 14 (2H.m) ,7. 
23(2H,d,J=8.8Hz) ,7.43-7.49(2H,m) ,7. 56-7 .61(3H,m),8.71-8.76(3H,m),8.85(lH,s) 10 

mmm 4 0 

N - (4 - (6 -777-7 -71-+7-4- + 7'Jll/) t + 77x-;7) - N ' - (2 

- L <J £ A- ) 7 1/7 

7x;A N - (4 - (6 -777- 7 -7 h 4- v - 4 - 4 / V Jl ) + + 77xP;l) * 
-'M-h ( 1 50mg) t 2-757KU77 (69mg) t £ >>' 7 4 4 X )l> 7 * 4 4)- X F lmHC 
iS»l. 80°CT1 L/Xo zk * to A X Dr t±4 T % ffltt & L , 51 

ti$LT82mg (iRsp54%) 0 S?fE(t£1% €r feg Jl t L X ft fc „ 

1 H-NMR Spectrum(DMS0-d 6 ) 6 (ppm) : 4 . 05 (3H , s) , 6 . 54 ( 1H , d , J =5 . 6Hz) , 6 . 98-7 . 03 ( 1 H . m) , 7 . 
26-7.30(2H,m) ,7 . 45-7 . 52(lH,m) ,7.60(lH,s) , 7 . 63-7 . 78 (3H , m) ,8 . 25-8 . 30(1 H , m) ,8. 73(1 H 
,d,J=5.6Hz) ,8.78(lH,s) ,9.59(lH,s) , 10.67(lH.s) 20 

mmM 4 i 

N - (4 - (6-777-7 -7 F + 7H-+7-4-+7'j/l/) d+7-7xP)l/) - 
N ' - ( 3 - H° U 'J )]/ ) 7b7 

4 0 0 7x m t IpI It 1C IT, 7 X — ;U N - (4 - (6 - 777- 7 -7 h + 7 -4 
-+7'Jll/) + + 77xP;l/) (lOOmg) i 3 - 75 7 K 'J 7‘7 (46mg) A' 

6 ilfEftl'a f®5 32mg (IRSP32*) % gft ffi && A £ L T % fc 0 

1 H-NMR Spec t rum (DMS0-d 6 ) 8 (ppm) : 4 . 05(311 , s) .0. 53(111 ,d , J=5 . 2Hz) , 7 . 22-7 . 34 (3H. m) , 7 . 
57-7.63(3H,m) . 7 . 9 1 -7 . 96 ( 1 H . m ) ,8. 1 7-8 . 20 ( 1 H , m) , 8 . 59-8 . 63 ( 1 H , m) . 8 . 73 ( 1 H , d , J =5 . 2Hz) 
,8.76(lH,s) ,8.91 (lH.brs) ,9.00(lH,brs) . 

H 1M M 4 2 30 

N - (4 - (6-777-7-7l- + yil- + -7-4- + 7'Jil/) 4 4 - 7 x - 4 ) - 

N ' - ( 4 - bf U 7 4 ) 7 4 7 

4 0 073^ £ IsMitC IT, 7 x —71/ N - (4 - (6- 7 77-7-7 h + v -4 

- + 7 1 ) 4) ++77xx;l/) *— M*— b ( 1 50mg) t 4 - 7 5 7 (f 'J ->*> (69mg) A' 

5) a IE (fc 4 5 mg COX ^ 30%) &&iffl&tgA t L Tfffc. 

1 H-NMR Spec t rum (DMS0-d 6 ) <5 (ppm) : 4 .05(3H . s) ,6 . 54 (1H ,d ,J =5 . 2Hz) , 7 . 26 (2H ,d , J =9.0Hz) 
,7.43(2H,d,J=7.0Hz),7.57-7.64(3H,m) , 8 . 35 (2H , d , J =7 . 0Hz) , 8 . 7 1 -8 . 77 (2H , m) , 9 . 05( 1H , b 
rs) , 9 . 1 6 ( 1 H , brs) . 

MMM i 3 

N- (4- (6-777-7- (3- ( 7 X 4 4 7 5 / ) 7*0447) -4-4/04) 40 

+ + -77xP;l/) - N ' - (4-7 h + S/7i-;l/) 7 4 7 

V 7 7 A 6-777-4 - (4 - ( (4-7h + 77-'J7) * 4 45 - 4 ) 7577x 
7+7) -7- + 7'J7 1/-F (131 mg) A> 6 , 7 t IU B 0 4 ffi 1C «t 0 $ IS 1 

Omg^ 1# /c o 

1 H-NMR(CDC1 3 ) 8 (ppm) : 2 . 02-2 . 1 5 (2H , m) , 2 . 27 (6H , s) ,2.54(2H,t ,J=7.4Hz) ,3.80(3H,s) ,4. 

28 (2H , t , J =7 . 4Hz) .6.42(1 H.d, J=5.3Hz) ,6.80(1 H.brs) ,6.90(2H,d, J=9.3Hz) .7. 03 (lH.brs) 
,7.08(2H,d,J=9.3Hz) , 7 . 28(2H . d . J =9 . 3Hz) ,7.46(lH,s) , 7 . 48(2H , d , J =9 . 3Hz) , 8 . 62 ( 1H . d . J 
=5.3Hz) , 8 . 66 ( 1 H , s ) 

MMM 4 4 

N- [4- (6-477-7- (2- (-77+11/7 5 7) x|> + -» -4- + 7'Jll/) 4 50 
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^■>7x-)l/) - N ' - (1-n^-77x-;W »l/7 

V 7 7 L 6 - y77-4 - (4 - ( (4-7h^->7-'J/) * + + - + ) 7 5/ 7 x 

7+7) -7-+/0/7-b ( 1 45mg) SU(SWI7 

10mg£: fc o 

' H-NMR(DMSO-d B ) <5 (ppm) : 2 . 28(6H . s) . 2 . 76(2H , t , J=5 . 3Hz) . 3 . 70(3H . s) , 4 . 37 (2H , t . J=5 . 3H 
z) ,6.51 (lH,d,J=5.4Hz) ,6.86(2H,d, J =8 . 7Hz) , 7 . 21 (2H , d , J=8.7Hz) , 7 . 35 (2H . d , J =8 . 7Hz) ,7 
. 58 (2H , d , J =8 . 7Hz) . 7 . 62 ( 1 H . s) , 8 . 50( 1 H , s) . 8 . 72 ( 1 H . d . J =5 . 4Hz) , 8 . 75 (2H . s) 

MMM 4 5 

N - (4 - (6-777-7- (3 - ( 1 - □ P 7 7 ) 7n_+^+jy) ~ 4 - + 7 0 + ) 

^^•>7 x — + ) - N' - (4-7 h^->7x-;l/) l )l/7 

N - (4 - (6-777-7- (3-7dd7p«'» - 4 - * / 0 + ) + + 7 7 x r. 
)l ) - N ' - (4-7h + 7 7x:x/l/) 7 7 7 (1 4 0 in g ) % -7 7 7 )l * + L, 7 5 K (C 
tf □ 0 7 7 ( 1 6 3 n 1 ) £()[]+. 8 0 °C7 6 R8 tol & J* f¥ 7 fc o 

£i&7k{c&j*\ tts o U, © DH 0 8S*N 

H 7 U * Y )V (*±7077 fk¥) KtfL, iSW (S|X7;1/) + 6 ic , r§!® 

(W®x + + -7 7/- + = lO-l) bT*«UT«82ft^»% 3 1 m g Wfc „ 

1 H— NMR (DMSO— d 6 ) <5 (ppm) : 1 . 67-1 . 73(4H , m) , 1 .96-2 . 04 (2H , m) , 2 . 44-2 . 49 (4H. m) , 2 . 61 (2H, t 
, J=6.8Hz) ,3.72(3H,s) ,4.34 (2H , t , J=6.4Hz) . 6 . 53(1H , d , J =5 . 2Hz) ,6.88(2H.d, J=8.8Hz) .7. 
23 (2H . d , J =9 . 2Hz) , 7 . 37 (2H . d . J =8 . 8Hz) , 7 . 60( 1 H , s) , 7 . 61 (2H . d , J =9 . 2Hz) , 8 . 63( 1 H , brs) ,8 
.73(lH,d,J=5.2Hz),8.76(lH,s),8.88(lH,brs). 

4 6 

N - (4 - (6-3/77-7 - (3 - ( 1 - tf ^ 0 7 7 ) 7 P P + + 7 ) - 4 - + 7 0 + ) 
+ + 7 7 x x + ) - N ' - (4-^h^->7xx;l/) 7 1/7 

V 7 7 h 6-7 77-4 - (4 - ( (4-/h + 7 7x0 7) * )l + x )l ) 7 5 7 7 x 
7+7) -7-+7'J7 1/-h ( 1 56mg) A' & , SllSS 04 7 fc |B] til<D & (C «t <9 &|E {fc^ftlG 
7mg£rt# fc o 

1 H— NMR (DMSO— d B ) <5 (ppm) : 1 . 30-1 . 57(611 , m) . 1 . 93-2 . 03(211 , m) . 2 . 31-2 . 53 (611 , m) , 3 . 72 (3H , s 
),4.33(lH,t,J=6.5Hz),6,52(lH.d,J=4.9Hz) . 6 . 87 (2H . d , J =8 . 9Hz) , 7 . 23 (2H . d . J=8 . 9Hz) , 7 . 
38(2H,d, J=8.9Hz) , 7 . 57-7 . 63 (3H , m) , 8 . 53(1 H . brs) , 8 . 72 ( 1 H . d , J =4 . 9Hz) ,8.76(lH.s) .8.79 
( 1 H . brs) 

H m M 4 7 

N - (4 - (6-7 77-7 - (2 - ( 1 - P 0 7 7 ) xK-» - 4 - + 7 0 +) + 
t->7ix;l/) - N ' - (4-/b+/7xX+) 7 7 7 

V '7 7 A 6-7 77-4 - (4 - ( (4-7 b + 7 7x0 7) * + + - + ) 7 5 7 7 x 

7 + 7) — 7— +7 0/ 7— h (188mg) *'6. SUS&0J 7 fc ft fC J; 0 Stie{t£tl5 

4mg£r If fc a 

1 H-NMR(DMSO-d fi ) S (ppm) : 1 . 68-1 . 74 (4H , m) . 2 . 58-2 . 65(4H , m) , 2 . 93 (2H . t . J=6 . 4Hz) . 3 . 72 (3 
ll.s) 1 4.40(2H.t,J=6.4Hz) T 6 . 53 ( 1 H , d ,J =5 . 7Hz) , 6 . 88(21! , d , J =9 . 1 Hz) , 7 . 24 (211 , d , J =9 . 1Hz) 
,7.37(2H,d,J=9. 1 Hz) , 7 . 60(2H . d , J =9 . 1 Hz) . 7 . 62 ( 1 H . s) , 8 . 52 (1 H . s) , 8 . 73 (1 H , d , J = 5 . 7Hz) , 
8 . 77 (2H , s) 

%MM 4 8 

N - (4 - (6-7 77-7 - (3 - (7x7 + 757) 7° P + + 7 ) - 4- + 7 0+) 

+ + 77 x x + ) - N ' - (4—7 b + 7 7 x x ;0 ) 777 

7 7 7 L 6-7 77-4 - (4 - ( (4-7 b + 7 7 - 0 7) * + + - + ) 7 5 7 7 x 

7 + 7) — 7— +7 0/ 7— b (134mg) A' ?> , HftltfiJ 7 fc |s]1f <D ^ j£ {C + 0 gfS ft 4 
5mg5r 1# fc „ 

1 H-NMR(DMSO-d s ) 6 (ppm) : 0 . 97 (6H . t , J =7 . 8Hz) . 1 . 88-1 . 96 (2H , m) , 2 . 43-2 . 53 (4H , m) , 2 . 61 (2 
H,t,J=7.8Hz),3.72(3H,s),4.33(2H,t,J=7.8Hz),6.53(lH,d,J=5.2Hz) I 6.88(2H,d,J=8.8Hz) 
> 7.24(2H,d,J=8.8Ilz),7.38(2H,d,J=8.8Hz),7.53-7.63(3H,m),8.55(lH,s),8.73(lH,d,J=5. 
2Hz),8.76(lH.s) , 8 . 80 ( 1 H , s ) 
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mmm ^ Q 

N - (4 - (6- >77-7- (3 - (2JL±JkZJLZA -4-47U7b) 

4-t->-2-7;l/tP7i-ll/) - N ' - ( 2 , 4-27i^P7i-)W 7 > 7 
V*J7L 6 -i/7/- 4- (4- ( (2. 4 7) #7b#X7b) 7 5 

/-3-7;l/tU7x7 + y) -7-47'J7>-F (lOOmg) *'6, HS60IJ 7 £ IHttO 
4i£tX £ 0 

' H-NMR (DMS0-d (i ) <5 (ppm) : 1 . 94-2 .01 (2H , m) . 2 . 43 (2H, t , J=7 . 2Hz) , 2 . 50 (6H . s) . 4 . 33(2H , t , J 
=7.2Hz),6.64(lH,d, J=5.2Hz) , 7 . 04-7 . 46 (4H , m) , 7 . 6 1 (1 H . s) , 8 . 09-8 . 34 (2H , m) , 8 .74-8 . 78( 
2H,m),9.06(lH,brs),9.14(lH,brs) . 

MMM 5 0 10 

N- (4- (6-777-7— (3- Qx47b757) :/a44>) -4-47U7b) 
44>-2-7 7b:tP7xX7b) — N ' - (2, 4 - > 7 7b 4 Q 7 x x 7b ) ^1/7 

V > 7 A 6—777—4 — ( 4 - ( ( 2 , 4 - > 7 7b 7 a 7 x U 7 ) * 7b 4 - 7b ) 7 5 
7-3-7;UD7x7 + b) - 7- + 7U7 7-h (95mg) A' 6 . mmm 7 t |BJ®0 # 
i£ (c J: 10 gfBfk^^43mg^f|7c 0 

1 H-NMR (DMS0-d ti ) <5 (ppm) :0 . 97 (6H, t , J=7 . 8Hz) , 1 . 88-1 .98 (2H , m) , 2 . 45-2 . 52(4H ,m) , 2 .61 (2 
H, t ,J=7.8Hz) ,4.33(2H, t ,J=7.8Hz) , 6 . 63 ( 1H , d , J =5 . 9Hz) , 7 . 03-7 . 45 (4H , m) ,7.60(lH,s) ,8. 
09-8.17(lH,m).8.28(lH,t , J=1 1 . 5Hz) , 8. 74-8.78(2H,m) ,9 ,03(lH,brs) ,9. 1 1 (1H, brs) . 

MM M 5 1 

N - (4 - (6-7 77-7 - (4 - (7 77 7b 757) - 4 - 4 7 U 7b ) 4 20 

t~/7 x — 7b ) - N ' - (4-7h4>7xX7b) 7b7 
N - (4 - (6- '>77-7 - (4-7ao7'b4>) -4-47 V 7b) t + 

) — N — (4 — ^ F ^ 7 x - 7b) 7 > 7 (1 20 mg) ^>74 7b4 7bA7 5F (3 

ml) icmm L. 5 0 % > 7 7 7b 7 5 > 7k ?£ (9 3|i 1 ) £ 1)U X. . 7 0 °C T 5 B# M & 

Mlft/Co ffi®x.3-/lXtiltii L. £ « /l & Bit i? 7 74 > 7 A 

H>'J *7'7b (tt±>U>7{fc¥) ftb. mm (Six 
7 7b -777 — 7b = 1 0 - 1 ) T r§ L . i! ffi L /i 0 F 7t Fo77> 

£fBV'77b7C>> 'J *77blcft L. 7h7tKD777, 11^ x 4 7b T ^ $ tl Sr tfi L fc 
ft. mm (rh-T’k: K 07^7-777- 7b -FUX7 7b 75>=1 0-1-1. Mxf 
7b - 7 2 7 - 7b - F 'J X 7 7b 7 5 > = 1 0-1 -1) 7 ig fcB L T iJg f® L . ElttbLTgfBfb 30 

□ 1 0 m g }| f; o 

1 H-NMR(DMS0-d ti ) 5 (ppm) : l . 7 1 -1 . 78 (2H , m) , 1 . 82-1 . 91 (2H , m) . 2 . 42 (6H , s) , 2 . 64-2 . 72 (2H , m 
) ,3.72(3H,s) ,4.33(2H, t ,J=6.0Hz) , 6 . 54 ( 1 H , d , J =5 . 2Hz) ,6.88(2H,d, J=8.8Hz) ,7.23(2H,d, 
J=8.8Hz) ,7.37(2H,d,J=8.8Hz) .7.60 (2H , d . J =8 . 8Hz) .7.61 (lH,s) , 8 . 64 ( 1 H , brs ) ,8.73(lH,d 
, J=5.2Hz) , 8 . 78 ( 1 H , s) ,8.91 (lH.brs) . 

mmm 5 2 

N - (4 - (6 - >77-7 - ( 4 - 4 7b 4 U 7 7 F 4 > ) -4-47 U 7b ) 4 4 > 7 x 

X7b) - N' — 4 — 7 h4~>7 xXlb) 7 U 7 

H)SS^J5 12M3MSICN - (4 - (6 - >77-7 - (4-7ao7‘F4>) -4- + 7U 

7b) 4 4 > 7 x x 7b ) - N' - (4-7F4>7xX7b) 7 > 7 (1 1 Omg) S IB 40 

ft o’ $0 S: 1 I mgf ft, 

1 H-NMR(DMS0-d 6 ) <5 (ppm) : 1 . 65-1 . 77 (2H , m) , 1 .84-1 . 93(2H , m) , 2 . 32-2 . 48 (6H , m) , 3 . 51-3 . 66 
(4H,m),3.72(3H,s),4.33(2H,t,J=6.0Hz),6.53(lH,d,J=4.8Hz),6.88(2H,d,J=8.4Hz),7.24( 
2H,d,J=8.4Hz) f 7.37(2H,d,J=8.4Hz),7.60(2H,d,J=8.4Hz),7.61(lH,s),8.57(lH,brs),8.73 
(lH.d ,J=4.8Hz) ,8.78(lH,s) , 8 . 82(1 H , brs) . 

mmm 5 3 

N - (4 - (6 - >77-7 - (3 - (1- ( 4 — X 7 7b ) e^-7>7) 7* P 4 4 > ) - 
4 — dr 7 U 7b ) 4 4 > 7 x x 7b ) - N ' - (4~7F4>7xX7b) 7 > 7 
m m m 5 1 t IfiJ $ ic L X . N - ( 4 - (6 - >77-7 - (3-7aa7“atf + » - 4 
— 47 U 7b ) 4 4 > 7 x x 7b ) - N' - (4-7F4>7xX7b) 7 >7 (1 50mg) 
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fr&fisEfti i e m g mrco 

1 H-NMR (DMS0-d fi ) <5 (ppm) : 0 . 98 (3H . t , J =7 . 2Hz) . 1 . 9 1 -2 . 06 (2H . m) , 2 . 26-2 . 48 (1 2H . m) , 3 . 72 ( 

3II,s) ,4.33(211,1, J=6.0Hz) ,6. 53( 111, d,J =5. 2Hz) ,6.88(211, d,J =8. 8Hz) .7. 23(211, d,J=8.8Hz 
) ,7.37(2H,d,J=8.8Hz) , 7 . 59(1 H , s) , 7 . 60 (2H , d . J =8 . 8Hz) , 8 . 58( 1 H , brs) , 8 . 73(1 H , d , J=5 . 2H 
z) ,8.76(lH,s) ,8.83(lH.brs) . 

mi&m s 4 

N - (4 - (6-->77-7 - (2 - ( 4 - ^ 7b * 0 7 ) X h ^ -> ) -4 -*/')&) ± 
t->-2-7)KP7i-JM - N ' - (2, 7 U 7 

V 'Jt> L 6 - ->77-4- ( 4 - ( ( 2 , 4-->'7;(tD7-'J7) * ;b - ;b ) 7 = 
7-3-7itD7i/ + -» - (2 00 mg) 7 U 7 (?ij 7 10 

fc Hl«ft ^ &1C «t 0 , 1 0 m g m fc o 

1 H-NMR (DMS0-d B ) 5 (ppm) : 2 . 56 (4H , t , J =4 . 4Hz) . 2 . 83(2H , l , J =5 . 6Hz) , 3 . 59 (4H , t , J =4 . 4Hz) , 
4.43(2H, t , J=5.6Hz) ,6.64(lH,d, J=5.2Hz) ,7.04-7. 10(lH,m) .7. 14-7. 19(lH,m) ,7.30-7.36( 
lH,m),7.42(lH,dd,J=2.8Hz,J = 12Hz),7.66(lH,s),8. 10-8 . 16(1 H,m) ,8.28(lH,t,J=9.2HZ) ,8 
.75(lH,s) ,8. 76(1 H.d.J =5. 2Hz) ,9. 02-9. 05(1 H,m) ,9.09-9. 13(lH,m). 

'Mi&m 5 5 

N - (4 - (6- -777-7 - (3 - j/ 7 / 7 a is) -4-*/V;l/) *^7-2- 
7J^P7x-)l/) - N ' - (2, 4-^71^071-11/) 7 U 7 

7 t |0)«1C LT, V 7 7 A 6 -'>77- 4- (4- ( (2. 4 -77/1/4-D7- 

U y ) * ;U jp - ;b ) 7 = y- 3- 7/WD7xy + -» -7-+/'J71/-h (300m 20 

g ) (b ii IS (t o' $5 3tr 1 5 m g||f;„ 

1 H-NMR(DMS0-d 6 ) <5 (ppm) : 2 . 14-2 . 21 (2H , m) , 2. 73 (2H , t , J=7 . 2Hz) , 4 . 38 (2H , t , J=6 . 4Hz) .6 . 6 
5( lH.d.J =5. 2Hz), 7.04-7. 1 1 (1H , m) , 7 . 1 5-7 . 19(1 H , m) , 7 . 31 -7 . 37 ( 1 H , m) , 7 . 43( 1 H , dd , J=2 . 8 
Hz,J=l 1 ,6Hz) ,7.67(lH,s) ,8. 10—8. 16(lH,ra) ,8.29(1H, t , J=9.2Hz) ,8.77(lH,d,J=5.2Hz) ,8. 

79(1 II, s) ,9.03-9. 06(1 II, m) ,9. 11-9. 14(111, m) . 

nmM s 6 

N - (4-6 - ->77-7 - (2 - Ul±J±±*) X ht'2 - 4 'J/H - 2 

-7/(d~P7i-ll/) - N ' - (2, 4-->'7ll/tP7x-l() 7 b 7 
nmm 7 t IWMsg (C LT, 7 7 7 L 6 — '7 77— 4 — (4 — ( (2, 4 - 7 7 7b ;t □ 7 X 

U 7) * 7b d? - 7b ) 757-3-7;KP7i7 + 7) - 7 - +7 ') 7 l/- h (1 30m 30 

g) *'P>SfS<t^£9 5 m gfl/c, 

1 H-NMR (DMS0-d u ) 5 (ppm) : 2 . 25 (3H , s) , 2 . 99 (2H , t , J =6 . 0Hz) , 4 . 49 (2H , t , J =6 . 0Hz) , 6 . 64 (1 H , 
d,J=5.2Hz) ,7.04-7. 1 1 (lH,m) ,7. 15-7. 1 9 ( 1 H , m) ,7. 30-7 . 37 ( 1 H , m) ,7.43(lH,dd,J=2.4Hz,J= 

11 .6Hz) ,7. 66(1 H . s) ,8.09-8. 17(1 H,m) ,8. 29(1H, t , J=9.2Hz) , 8 . 76 ( 1 H , d , J =5 . 2Hz) ,8.77(1 H 
,s),9.01-9.05(lH,m),9.09-9.13(lH,m) . 

Mmm 5 7 

N - (4 - (6-7 77-7 - (2 - ( 7 ?• 7b 7. 7b * x 7b ) -4-^7 M 7b ) 

**'>- 2 - 7 x-Jl) - N ' - (2, 4 - ->'7;^P7i-;l/) »l/7 

N- ( 4 - 6 -777- 7 - ( 2 - (7?- 7b?-*) X h + 7 - 4 - + 7 U 7b ) * + 7 - 2 

-7/Wd7xP/I/) - N ' - (2, 4 - 7" 7 7V d* D 7 x X ;1/ ) 777 (84mg) £7 40 

7 7- 71/ (1ml) * U > ( 5 m 1 ) U 0 °CJtF#T7 7 -jfl 

3 0#IHHJt#Lfc. KJ£$£iSftlKSE7j<fg* h 0 7 A ?J< ® 1C i$ 

»»xf-;l/-p«iaLTW«ff«rttll^y^7'7A-pej»»i««Ufeo 9S*NH7'J 
(&±7 'J 7 7ffc£) Ktt U (»»x^yl/-/\ + -9-> = 1 O - 1 ) Tigm U 

Til*8 U mEltSV?}* 2 1 mgifc, 

' H-NMR (DMS0-d„) 5 (ppm) : 3 . 02 (3H , s) , 3 . 79 (2H , t , J =4 . 8Hz) , 4 . 67 (2H , t , J =4 . 8Hz) , 6 . 67 ( 1 H , 
d , J =5 . 2Hz) .7.04-7. 10(1 H,m) ,7. 15-7. 19(1 H,m), 7. 31-7. 34 (lH.m) ,7. 43(1 H , dd , J =2 . 8Hz , J = 

12Hz) ,7.73(lH.s) ,8. 10-8. 16(1 H.m) .8.280H. t ,J=9.2HZ) ,8. 79(1 H.d.J =5.2Hz) .8.81 (IH.s 
) ,9.02-9.05 (111, m) ,9. 1 1-9. 14(1 II, m) . 

nmm 5 8 
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N - (4 - (6 - ~>77-7 - (2 - ( 7 5b /U ^ * ) -4-77 U /U ) * 7 > 

-N' - (4-7;l/tn7x-;l/) »l/7 

MIMmi tmmiCLX , '7>*7A 6-->7/-4 - (4- ( (2, 4 ->'7/l/*n7x 

'J7) * ;!/ *' - 7 ) 757-3-7;^n7xy+-» -7-7707U-b (300m 
g ) h'hmiit i i 2 m g mtzo 

1 H-NMR(DMS0-d 6 ) 5 (ppm) : 2 . 25 (3H , s) , 2 . 99 (2H , t , J =6 . 0Hz) , 4 . 49 (2H , t , J=6 . 0Hz) . 6 . 54 ( 1H , 
d,J=5.2Hz),7.13(2H,t,J=8.8Hz),7.25(2H,d,J=8.8Hz),7. 46-7 .51 (2H.m) ,7 .61 (2H,d,J=8.8 
Hz) , 7 . 65 ( 1 H , s) , 8 . 74 ( 1 H , d , J=5.2Hz) . 8 . 78 (1 H , s) . 8 . 82(1 H . brs) , 8 . 9 1 ( 1 H , brs) . 

n m gy 5 9 

N - (4 - (6 - '>77-7 - (2 - ( 7 7 7 X 7 * x 7 ) x)t7) -4-7707) 10 

tt->7x^;l/) - N ' - H-7/l/^P7x-;l>) 7 > 7 

^«S0»j56^|SiatCLTN - (4 - (6 - '>77-7 - (2 - (77/1/7*) X b 7 > ) 
-4-77 0 /l/ ) * 7 > 7 x x 7 ) - N ' - (4-77*D7xx7) <7>7 (1 00m 
g) 1 lmgllfco 

1 H-NMR (DMS0-d c ) 5 (ppm) : 3. 20(3H , s) .3. 79 (2H , t , J=5 . 6Hz) , 4 . 69 (2H , t , J=5 . 6Hz) ,6 . 57 (1 H , 
d, J=5.2Hz) ,7. 13(2H, t ,J=8.8Hz) , 7 . 25(2H , d , J =8 . 8Hz) , 7 . 46-7 . 52 (2H , m) . 7 . 62 (2H . d , J =8 . 8 
z) ,7.72(lH,s) ,8.76(lH,d,J=5.2Hz) ,8.82(lH,s) , 8 . 90 ( 1H , brs) , 8 . 99( 1 H , brs) . 

mmm 6 o 

N - (4 - ( 6 — 7 q q — 5 . 7 - > 7 b 7 > - 4 - 7 7 0 7) * 7 > - 2 - 7 7* □ 7 

xx/l/) - N ' - (2, 4 - > 7 7 * a 7 x x 7 ) 7 7 7 20 

1 0 t RltltC IT. 4 - (4-757-3 - 7 7* n 7x77 >) - 6 - 7 a o - 

5 , 7 - > 7 b 7 > 7 7 0 > ( 2 3 5 m g ) t 2 , 4 - > 7 7 * a 7 x x 7 * V > 7 7 

— b ft' 5> H oE (L o' 1% ^ 1 7 3 rn g ?# fc „ 

1 H-NHR(DMS0— d (i ) <5 (ppm) :3.93(3H,s) ,4.07(3H,s) ,6.67(lH,d,J = 5.2Hz) ,6.91-6.96(lH,m) , 
7.00(lH,s) , 7. 03-7. 09 ( IH.ib), 7. 20(1 II, dd, J=2.8Hz ,J=8.0llz) , 7 . 30-7 . 37 ( 111 , m) .8.08-8.20 
(2H,m) ,8.69(lH t d, J=5.2Hz) ,9.01 (lH.brd. J=2.0Hz) , 9 . 04 ( 1H , brd , J=2.0Hz) . 

‘MMMI l 

N - (4 - (6 - > 77-7-7 b 7 > — 4— 77 0 7) *7>-2-77*P7xx7 
) — N * - (2, 4 - > 7 7 * □ 7 x x 7 ) 7 U 7 

^ $J 1 0 t: l§H® (C L T > 4 - (4-757-3-7 7 *07x77 >) -6- >77- 30 

7— 7b7>77 0 > (2 3 8mg) t 2, 4 - >" 7 7 * D 7 x x 7 * 7 > 7 7 - b A' 5. 
it IB (fc o' 4^ 1 3 0 m g ff ft o 

1 H-NMR (DMSO-do ) <5 (ppm) : 4 .08(3H , s) , 6.64 (1 H , d , J=5 . 2Hz) , 7 . 04-7 . 1 0 (1 H , m) , 7 . 1 5-7 . 1 9( 
lH,m) ,7.31 -7. 37(1 H,m) ,7. 43(1 H.dd ,J=2.8Hz , J = 1 2Hz) ,7.63(1 H.s) ,8. 13(1 H , d t . J =6 . 4 H z . J 
=9.2Hz),8.29(lH,t,J=9.2Hz),8.77(lH,d,J=5.2Hz),8.78(lH,s),9.05(lH,brs),9.13(lH t br 
s) . 

MMM 6 2 

N - (4 - (6 - > 77-7-7 b 7 > — 4— 77 0 7) * 7 > 7 x X 7 ) - N ' - (4 
-7b7>7xx7) 7 > 7 

'M Mm l 0 fc |0J « tC L T , 4-7 = 7 (4 - 757 7x77'/) -6- > 77-7-7 b 40 

7 > 7 7 0 > (1 7 0 m g ) t 4-7b7>7xx7 * V > 7 7- b 6 itfgft:^ £ 

5 5 m g f| ft o 

1 H-NMR (DMS0-d 6 ) 5 (ppm) : 3.72 (3H,s) ,4.07 (3H,s) ,6.54 (lH,d,J=5. 2Hz) ,6.88 (2H,d,J =8. 8H 
z) ,7.24(2H,d,J=8.8Hz) ,7.37(2H,d, J=8.8Hz) , 7 .60(2H , d , J=8.8Hz) ,7.61 (lH,s) , 8 . 62 ( 1H , b 
rs) ,8.74(lH,d, J=5.2Hz) ,8.78(lH,s) , 8 .87 ( 1H , brs) . 

Hfflsffi] 6 3 

N - (4 - (6 - >77-7 - (2 - (4-7/1/ *07) X b 7 > ) -4-77 0 7 ) * 

7 > 7 x x /!/ ) - N ' - (4-7b7>7xX/l/) 7 > 7 

fifi ffl 7 t ffl « (C t T , 7 > 7 A 6 - >77-4 - ( 4 - ( ( 4 - 7 b 7 > 7 x 0 7 ) 

*7sPx7) 7 = 7 7x77>) - 7 -77 0 7 U- b*'S*E{fc£«J«r»fco 
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1 H-NMR(DMSO-dfi ) S (ppm) : 2 . 50-2 . 55 (4H , m) . 2 . 87 (2H . t , J =5 . 6Hz) , 3 . 57 (4H . t , J =4 . 4Hz) , 3 . G 
0(3H,s),4.38(2H,t,J=5.6Hz),6.85(2H,d,J=8.8Hz),7.02(lH,s),7.06(lH,d,J=5.2Hz),7.21 
(2H,d ,J=8.8Hz) ,7.36(2H,d,J=8.8Hz).7.58(2H,d.J=8.8Hz),8.65(Hl.s) . 8 . 68 ( 1 H . brs) ,8.7 
3(lH,d,J=5.2Hz),8.92(lH,brs) 

MMM 6 4 

N - (4 - (6-777-7- (2-Zb + 7Xb + 7) -4 - + 7 0 + ) 

;(/) — N ' 

Mlfom 1 O 4: UT, 4 - (4-75/7x7+7) - 6-7 77-7 - (2-7 h 

+ 7 X b + 7 ) + 7 V 7 ( 6 0 m g ) £ 7 7 n -n + 7 + + V 7 7 + - b £ St ft £ 

2 5 rri g If 7c 0 10 

1 H-NMR(DMS0-d 6 ) 6 (ppm) : 1 . 12-1 . 24(3H ,m) . 1 .26-1 .38(2H,m) , 1 .51-1 .59(lH,m) . 1 .63-1 .72 
(2H.m) , 1 .78-1 .86(2H,m) ,3.38(3H,s) . 3 . 42-3 . 52 ( 1 H . n) , 3 . 78-3 . 80(2H ,m) . 4 . 42-4 . 44 (2H , m 
) .6. 18 ClH . brd . J=8.0Hz) ,6.50(lH,d, J = 5.2Hz) .7. 18(2H . d , i=9 . 2Hz) ,7.53(2H,d, J=9.2Hz) . 
7.63(lH.s) .8. 55(1 II, brs) , 8 . 72( 1 H . d . J=5.2Ilz) , 8 . 77 ( 1 H , s) . 

umm 6 5 

N - (4 - (6-7 77-7 - (2-Zb+7Xb + 7) - 4 - + 7 (J + ) + + 7 7 x x 
+ ) -N' -7 xX + 777 

4 - (4-7577x7 + 7) -6-7 77-7 - (2-/b+7Xb+7) + 7 U 7 ( 

6 0 0 m g ) £ b +XZ (1 5ml) \C MM + % b , ®MLtz t £ 6 T'7 x x;b 

+ V 7 7 + - b ( 2 9 2 ft 1) «r»T bT 3 0 tfrtti 20 

ftfcffl&b, X-T + . ff»xf-7l/*e»c1/', && b TSfgft 7 6 0 m g !#fc 0 

1 H-NMR (DMS0-d 6 ) S (ppm) : 3 . 38(3H . s) . 3 . 78-3.81 (2H ,ra) , 4 . 42-4 . 45(2H . m) .6 . 54 (1H ,d . J=5 . 
2Hz),6.98(lH,t,J=7.2Hz),7.24-7.31(4H,m),7.47(2H,d,J=7.2Hz),7.62(2H,d,J=8.8Hz),7. 
64(lH,s),8.74(lH,d,J=5.2Hz),8.79(lH,s),8.85(lH,brs),8.99(lH,brs) . 

mMM 6 6 

N - (4 - (6-7 77-7 - (2-/b+7Xb + 7) - 4- + 7U+) + + 7- 2- 

7 7U+P7 x -/l') - N * - (2, 4 — 7~ 7 7b + □ 7 x x ;U ) 7 U 7 

4- (4 — 7 5 7 — 3 — 7 + + 07x7 + 7) -6-7 77-7 - (2-7b+7Xb+ 

7 ) + 7 U 7 ( 3 5 2 m g ) £ b + X 7 (20ml) K ® ffl b , ill 38 b T » * b ft 

2. 4 — 7 7 + + D 7 x x + + 7 77 + -b(236pl)£ri&TU 3 0 4) *□ & ii 30 

oitb fto X-T + , *i b T St IB ft 

3 8 0 mgl/c. 

1 H-NMR (DMS0-d 6 ) <5 (ppm) : 3 . 38 (3H , s) . 3 . 78-3 . 81 (2H . m) , 4 . 42-4 . 46 (2H . m) , 6 . 64 ( 1 H , d . J =5 . 

2Hz) ,7 .04—7. 1 1 (lH,m) ,7. 15—7. 19(lH,m) ,7.31— 7.37(lH,m) ,7.43(lH,dd,J=2.8Hz,J=8.0Hz) 
,7.66(lH,s) ,8. 13(lH.dt. J=6Hz,J=9.2Hz) , 8 . 28 ( 1 H . t ,J=9.2Hz) , 8 . 76 (1H , d , J=5 . 2Hz) .8.77 
(lH,s) ,9.05(lH,brs) ,9. 13(lH,brs) . 

EMM 6 I 

N - (4 - (6-7 77-7 - (2-/b+7xb+7) - 4 - + 7 0 + ) + + 7- 2- 
7 + + □ 7 x x + ) - N ' - ( 7 b + 7 7 x x ;U ) 777 

EJSMlOfcrattKbT, 4 — (4— 757— 3— 7 /b + 07x7 + 7) — 6— 777— 40 

7 - (2—7 b + 7Xb + 7) +7 0 7 (620mg) b4-7b+77xx+ +77 

7 + — b fr P. St §B (b £ ft £ 5 7 0 m gfffco 

1 H-NMR(DMS0-d 6 ) <5 (ppm) : 3 . 38 (3H , s) , 3 . 73 (3H , s) , 3 . 78-3 . 81 (2H . m) , 4 . 43-4 . 45 (2H , m) , 6 . 6 
3(lH,d,J=5.2Hz),6.89(2H,d,J=8.8Hz),7. 13-7. 17(lH,m) , 7 . 37 (2H . d . J =8 . 8Hz) ,7.41 (lH.dd 
,J=2.8Hz,J=11.6Hz),7.65(lH,s),8.28(lH,t,J=8.8Hz),8.60(lH,brs),8.76(lH,d I J=5.2Hz) 

, 8 . 77 ( 1 H , s) ,8. 94(1 II, brs) . 

nmm 6 8 

N - (4 - (6-7 77-7 - ( 7 b + 7 X b + 7 ) - 4- +7U+) + + 7 7 x x + ) 

- N ' - (4—7 b + 77xx;b) 777 

nmm i o t ra aiic b t , 4 - ( 4 - 7577 x 7 + 7 ) - 6 - 777-7 - ( 2 -/b 50 
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* 7 X b + 7 ) ( 8 9 0 m g ) + V 7 7 + - b £ g 

IS (t o' % £ 4 5 0 m g fffco 

1 H— NMR(DMS0— d (i ) A' (ppm) : 3. 3G(3H , s) . 3 .70(311 . s) , 3 . 76-3. 79(2H. m) , 4 . 40-4 . 42(2H , m) , 6. 5 
KlH,d,J=5.6Hz) , 6.86(2H , d , J=8. 8Hz) , 7 . 22(2H,d , J=8.8Hz) , 7 . 35(2H ,d , J=8. 8Hz) , 7 . 58 (2H 
,d,J=8.8Hz),7.62(lH,s),8.53(lH,brs) .8.71 (lH.d, J=5.6Hz) , 8 . 76 ( 1 H . s) . 8 . 80( 1 H , brs) . 

6 9 

N - ( ( 4 - kf 0 5 7 + + + 7 7 x x + ) - N ' - (4-7b+77xX+) 7 U 7 
6-^on-4 - (4--)D7iy^'>) k? 0 5 7 7 ( 3 0 0 m g ) CQgftg£x + + (l 
0ml) -7 7 7 — + (10ml) 0 ®S i§ $ 1C 7k 8c (t 7 7 7 A (2 0mg) £ in 
x, ti±07)<*fifTiiST'i u mmttmmL x&z 10 

£ N H 7 0 *y;l/ (*±7 0 7 7(fc¥) ic (Slfxf/l-'\ + ^>= i - 2 

) T'ism LTilHS U 4 - (4-7S/7i/ + '» k! 0 = 7 7 £ 7 0 in g ft tc „ 

1 0 <k 1°! L T , If 5 ft 7c 4 - (4-7i/7xy + '» kf U 5 7 7 (70mg) i: 4 

- 7 b + 7 7 x X + + V v 7 + - b *' h & IS it&Va £ 1 0 7 m g f | fc „ 

1 H— NMR(DMS0— d (i ) 6 (ppm) : 3 . 72 (3H , s) , 6 . 87 (2H , d , J =8 . 8Hz) , 7 . 09 ( 1 H , d d . J = 1 .6Hz ,J=5.6Hz) 
,7.12(2H,d,J=8.8Hz),7.36(2H,d,J=8.8Hz),7.51(2H,d,J=8.8Hz),8.56(lH,s),8.66(lH,d,J 
= 5.6HZ) ,8.74-8. 76 (2H , m) . 

mmm 7 0 

N - ( 4 - ( 6 - 7 7 7 - 7 - ( 3 - 7 b + 7 ft + + x + 7 P + + 7 ) -4-^7 'Jib) 

+ + 7 7 x X + ) - N' - (4-y^77ix;l/) 7 7 7 20 

7 fcffiWKLT, V 7' 7 A 6-7 77-4 - (4 - ( (4-7 b + 7 7x0 7) 

*++-+) 7577x7 + 7) -7-+7077~b « SS (b ^ tl £ ff 7c „ 

1 H-NMR(DMS0-d 6 ) S (ppm) : 2 . 09 (2H , t t ,J =6 . 4Hz . J =6 . 4Hz) , 2 . 56(2H , t ,J =6 . 4Hz) , 3 . 62 (3H , s) 
,3.71(3H,s),4.31(2H,t,J=6.4Hz),6.52(lH,d,J=5.2Hz),6.86(2H,d,J=8.8Hz),7.22(2H,d,J 
= 8.8Hz) ,7.35(2H,d ,J=8.8Hz) , 7 . 57 (211 , d , J =8 . 8Hz) ,7. 59(111 ,s) ,8. 50 ( 111, s) , 8 . 72 ( 1H , d . J = 
5.2Hz) , 8 . 74 ( 1 H , s) ,8.75(lH,s) . 

nm m i 1 

N - ( 4 - ( 6 - 7 7 7 - 7 - ( 3 - 7 + + + 7 7 P + + 7 ) - 4 - + 7 0 + ) + + 77 

x x + ) - N 1 - (4-7b + 7 7xX + ) 777 

N - ( 4 - (6-7 77-7 - ( 3 - 7 b + 7 7 + +' x + 7 □ + + 7 ) - 4 - + 7 0 +) 30 

+ + 77 x x + ) -N' - (4-7b+77xX+) 777 (lOOmg) £777- + 
(16ml) t 2 N 7k^(t + b 0 7 Azkigfl! (3ml) ® g £ ?§ tC )JP + , 8 0 °C 7 3 5 

^PtSiPil&Silf L fc 0 Jg Jfc $ £ it i® L . Ot'T'SNfti&TkiSffil. 2 m 1 £ io + /i 0 ffitBL 

fciIH££!!t® U 777-7l/-7l' + x- + + + )5t!^LaW1%5 0 m g LT 

ft It o 

’ H-NMR(DMS0-d 6 ) 8 (ppm) : 2 . 05 ( 1 H , t t , J =6 . 4Hz , J =6 . 4Hz) , 2 . 47 (2H , t , J =6 . 4Hz) , 3 . 70 (3H , s) 
,4.31(2H,t,J=6.4Hz),6.52(lH,d,J=5.2Hz),6.86(2H,d,J=8.8Hz),7.22(2H,d,J=8.8Hz),7.3 
5(2H,d,J=8.8Hz) t 7.57(2H,d,J=8.8Hz),7.59(lH t s),8.50(lH,s),8.71(lH,d,J=5.2IIz)8.75( 

1H , s) , 8 . 76(1 H , s) . 

nmm 1 2 40 

N - (4 - (6-7 77-7 - (2 - ( 2 — k. K P + 7 X b + 7 ) xb + 7— 4 — + 7 0 

71/ ) ++77 x X + ) - N ' - (4 — 7 b + 77xX + ) 777 

M1MM 7 2: |BH*1C LT, 7 77 A 6-777-4 - (4 - ( (4-7 b + 7 7x0 7) 

*;l/ + x + ) 7 = 77x7 + 7) - 7 - + 7 0 7 7- b *' 6 a J2 ft ^ % £ f# fc„ 

1 H-NMR(DMSO-d , ; ) 8 (ppm) : 3. 54-3 . 57 (4H ,m) , 3 . 72(3H , s) , 3. 87-3. 90 (2H , m) , 4 . 4 1-4 . 45 (2H ,m 
) .4.62-4.65(lH,m),6.54(lH,d,J=5.2Hz) , 6 . 87 (2H , d , J =8 . 8Hz) . 7 . 24 (2H . d . J =8 . 8Hz) ,7.38( 
2H,d,J=8.8Hz) ,7.60(2H,d,J=8.8Hz) , 7 . 64 ( 1 H , s) , 8 . 62 ( 1 H , brs) ,8.74(lH,d ,J=5.2Hz) ,8.78 
(1H, s) , 8 . 87 ( 1 H , brs) . 

-Mmm 7 3 

N - (4 - (6-7 77-7 - (3~ (7 X + + 7 5 7) 7’p++7) -4- + 7 0+ + 
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* 7 ) 7 X - ;l / ) - N ' - ( 3 - ( 7 * ;b X * * - * ) 7 x - * ) 

N — 4 — ( (6-->7;-7-tFn+'>-4-+/'J)l') * * 7 ) 7 x x ;b - N ' - ( 

3- (7 *2b7/b*x;l/) 7 77 ( 1 19mg,0.25mmol) A>62gj|0!|7fcH«<D# 

?£1C*D, SfEfb&tl (8.8mg,0.015mmol ,6.0%) £ $ b b s £: b T ff Ac „ 

1 H-NMR Spect.rum(DMSO-d B ) <5 (ppm) :0.95(6H . t , J=7 . 2Hz) . 1 . 87-1 .95(2H,m) , 2 . 40-2 . 70(6H. 
m) .3. 18(3H,s) . 4 . 29-4 . 33(2H , m) ,6.51 (lH.d, J =5 . 2Hz) ,7.25(2H,d, J=8.8Hz) , 7 . 49-7 . 68(6H 
,ra).8.16(lH.brs).8.71(lH,d ,J=5 . 2Hz) . 8.750H. s) , 9 . 02(1H , brs) , 9 . 2 1 (1 H , brs) . 

MMM 1 4 

N - (4 - (6 - 77-7 - (3 - ( 4 - * * * U 7 ) 7” □ # * 7 ) - 4 - * 7 U 2b ) 

^4->7i-)l/) - N ' - (3 - ( 7 * 2b X 2b » x 2b ) 7 x x ;b ) 7 7 7 10 

N — 4 — ( (6-777-7-7 Fa* 7 - 4- */ U 2b) * * 7 ) 7 x X 2b - N ' - ( 

3- (7 *2bX2b*X2b) 7 x — )\/) 7 77 (1 !9mg,0.25mmol) A' £> ’MM W] 7 £: |H) $ 0 * 

&K«k!K gtaibo-ft (81rag,0.135mmol ,53.7%) * $ ft H £ 7 T % Ac „ 

'll-NMR Spcctrum(DMS0-d B ) i (ppm) *1 .95— 2.04(2ll,m) ,2.34— 2.G0(GH,m) ,3. 18(3H,s) ,3.54 — 
3.60(4H,m) , 4 . 30-4 . 36(2H ,m) , 6 . 52 ( 1 H , d , J =5 . 2Hz) . 7 . 25 (2H . d . J=8.8Hz) , 7 . 50-7 .68(6H , m) 

,8. 1 6 ( 1 H , s) ,8.72(lH,d,J=5.2Hz) , 8 . 75 (1 H , s) , 8 . 95 ( 1 H , s) ,9. 1 5 ( 1 H , s) . 

nmm i 5 

N - (4 - (6-7 77-7 - (3 - ( 7 x * 2 b 7 ^ 7 ) 7 a # * 7 ) - 4 - * 7 U 2 b * 

*7) 7 x X ;b ) - N ' -7 x X ;b 7 7 7 

y 7' 7 A 4 — ( 4 — ( (7x U / #2b*X2b) 757) 7x7*7) -6 -777- 7 20 

-*/D/7-b (210mg,0. 50mmol) A' €> HfiiSflSJ 7 £ |B|fil0^ ffi 1C <£ (3 , Sfaffc^ (70 

mg,0.137mmol ,27.5%) £$*|fe$Sia t L X ft Ac„ 

1 H-NMR Spec t rum (DMS0-d 6 ) <5 (ppm) : 0 . 95 (6H , t , 1=7 . 2Hz) , 1 . 85-1 . 95 (2H , m) , 2 . 40-2 . 55(4H , 
m) .2.60C2H. t . J=6.8Hz) ,4.31 (2H, t , J=6. 0Hz) .6 . 51 (1 H , d , J =5 . 2Hz) , 6 . 96(1 H , m) , 7 . 22-7 . 30 
(4H,m) ,7.45 (2H,d,J =8. 0Hz) ,7.56-7.61 (3H ,m) . 8.70-8 . 72(2H , m) , 8 . 75(1H , s) , 8 .84 (1 H , s) . 

7 6 

N - (4 - (6- 7 77-7 - ( 3 - ( 4 - * 2b * U 7 ) 7’a**7) - 4 - * 7 U 2b ) 

**77 x x ;b ) - N' - 7 x x 2t / 7 7 7 

7 7 7 L. 4 - (4 - ( ( 7 X U 7 A /b * X 2b ) 7 = 7) 7x7*7) - 6-7 77-7 

— *7 0/ 7— b ( 1 05mg , 0 . 25mmo 1 ) A' 6 M J% M 7 £ |H] ft 0 * & tC * 0 , 5?tBfb£^ (67 30 

mg,0. 1 28mmo 1 ,51 .0%) * $ ft b b b £ L T $ A: 0 

1 H-NMR Spec t rum (DMS0-d b ) <5 (ppm) : 1 . 92-2 . 02 (2H, m) , 2 . 35-2 . 57 (6H , m) , 3 . 55-3 . 57 (4H , m) , 
4.30-4.34(2H,m) .6.51 ( 1 H . d . J =5 . 6Hz) , 6 . 96 ( 1 H , t ,J=7.2Hz) , 7 . 22-7 . 30(4H , m) ,7.45(2H,d, 
J=7.6Hz) ,7.58-7.61(3H,m),8.69-8.72(2H,m) , 8 . 75 ( 1 H , s) , 8 . 83( 1 H , s) . 

MM1 [ J 1 l 

N - (4 - (6-7 77-7 - (2-Zb*7Xb*7) - 4 - * 7 D 2b ) * * 7 7 x X 
2b) - N ' - ( 1 H - [ d ] * = X' 7- 2b - 2 - * * ) 7 7 7 

1 1 , 7 x x/b N - (4 - (6-7 77-7 - (2 -7 b * 

7 X b * 7 ) — 4 — * 7 l) 2b ) **77xX2b) A-/S/-b ( 101mg,0.222mmol) A' 
^Efb^^ (71mg,0. 14mmol ,64.7%) fi felSi, £ 7 T Ac 0 40 

1 H-NMR Spec t rum (DMS0-d 6 ) <5 (ppm) :3 . 36 (3H , s) ,3. 75-3. 79(2H ,m) , 4 . 40-4 . 43(2H,m) , 6. 54 ( 
lH.d,J=5.2Hz) ,7.04-7.07(2H,m),7.26(2H,d,J=8.8Hz) ,7.34-7.37(2H,m) ,7.62(lH,s) ,7.73 
(2H,d,J=8.8Hz),8.72(lH,d,J=5.2Hz),8.77(lH,s). 

MMM l 8 

N- (4 - (6-7 77-7 - (2-Zb*7xb*7) - 4 - *7 l>2b) **77 xx 
2b) - N' - ( 2 — * * V — 1 , 2, 3, 4-*b7bba-6-*7Ux;l/) 7 77 
'HffitflJ 1 1 £ |0J $ 0 * ?£ 1C * D . 7 x x /b N - (4 - (6-7 77-7 - ( 2 -7 b * 

7 X b * 7 ) — 4 — * / U * ) **77xx;b) A; — /S 7 — b (1 OOmg , 0 . 220mmol ) A' 0> 
(70mg,0.134mmol,60.9%) * fife*®* £ LT»fco 
1 H-NMR Spec t rum (DMS0-d r> ) 5 (ppm) :2.38-2.43(2H,m) ,2.81-2. 85(2H , m) ,3.36(3H,s) ,3.75- 50 
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3 . 79(211 , m) , 4 . 40-4 . 43(2H , m) , 6 . 51 ( 111 , d , J =5 . 2Hz) , 6 . 76 ( 111 , d , J =8 . 4llz) , 7 . 1 6 ( III , dd , J = 2 . 
0,8.4Hz),7.22(2H,dd,J=8.8Hz),7.30(lH,s),7.58(2H,d,J=8.8Hz),7.62(lH,s),8.52(lH,s) 

,8.71 (lH.d, J=5.2Hz) ,8.75(2H,s) . 9 . 95 ( 1 H . s) . 

mMM 1 9 

N - (4 - ( 6 - y 7 7 - 7 - (2 - / -4 -t/'Jlb) 

+ ) - N ' - (4-7-trh75K7xx + ) »l/7 

H fig $J 1 7 x x + N - (4 - (6 - '>77-7 - ( 2 - 7 h + 

7Xh + 7) -4- + 7D7U) ^y7xrA) ( lOOmg.0. 220mmol) *'5. 

( lOOmg.0. 197mmol,89.6%) * fi t L T ff ft „ 

’ H-NMR SpectrumCDMSO-dJ <5 (ppm) : 2 . 00 (3H , s) , 3 . 36 (3H , s) . 3 . 76-3 . 79(2H , m) , 4 . 40-4 . 43 ( 10 

2H,m),6.52(lH,d,J=5.2Hz),7.23(2H,d,J=8.8Hz),7.35(2H,d,J=8.8Hz),7.46(2H,d,J=8.8Hz 
) ,7.58(2H,d, J=8.8Hz) ,7.62(lH,s) , 8 . 59(1H , s) , 8. 72 (1 H , d . J=5 . 2Hz) , 8 . 76 ( 1 H , s) , 8 . 77 ( 1 H 
,s) . 9 . 80(1 H , s) . 

% H m 8 0 

N - (4 - (6-7 77-7 - (2-7 - 4 - + 7 1 )_)V) 

+ ) - N ' - ( 3 — 7 -b h 75 F 7 x x + ) 7 7 7 

S 1 1 7 x x + N - (4 - (6-7 77-7 - (2-7 1- + 

7XF + 7) -4- + 7'J>4/) ++77xX+) 7-/M-F ( lOOmg.0 . 220mmo 1) 6 

fSn2(fc (95mg , 0 . 186mmol ,84 . 9%) 6 fe In H t L T f§ Tc 0 

1 H-NMR Spectrum(DMS0-d 6 ) 5 (ppm) : 2 . 02(3H , s) , 3 . 36(3H , s) ,3. 76-3 . 79(2H , m) , 4 . 40-4 . 43 ( 20 

2H,m),6.52(lH,d,J=5.6Hz) f 7.15-7.20(3H,m) ,7.23(2H,d,J=8.8Hz) ,7.59(2H,d,J=8.8Hz) ,7 
.62(lH,s),7.76(lH,s),8.71-8.76(4H,m),9.90(lH,s). 

mmm 8 1 

N - (4 - ( 6 - 777-7-^7 7^_+ + '> ~ 4 - + 7 IjjtQ ++7-2-7++P7 

x x ) - N ' - (2, 4-'>'7;l>tn7x-;H 7 7 7 

N - (2, 4 — 7 7 + + □ 7 x x ) - N ' - (2-7;l'tn-4-tHa + ->7x^;l/ 

) 7 77 (227mg,0.8058mmol) , 4-7 du- 6-7 77-7-^7 7+;* + 7 + 7 i ,>7 
( 250mmol , 0 . 8482mmo 1 ) 1,'T £J6(W 8 6 K JCfcfr V' . tttik % 

if U f#5.n^|g B B B ^'7'xf-^x-77WC!SiS$^Taif L/co 

:fl«fh7tKB77VK»*U 711 B«t4«ES£Lft. 30 

^ B B B ?r7'x7;l/X-r;HC!i?S^^Ti)tif L. 7x 7 ;H - -r + tffc if . 

, t L (70mg,0.1295mmol ,16.07%) £t#/c 0 

1 H-NMR Spectrum(DMS0-d 6 ) 5 (ppm) : 5 . 45 (2H , s) ,6 . 63 ( 1 H , d , J=5 . 4Hz) , 7 . 05 ( 1 H , m) , 7 . 1 5 ( 1 H 
, m) ,.7.29-7.46(5H,m) , 7 . 54 (2H , d , J=7.6Hz) , 7 . 7 1 ( 1 H , s) ,8. 1 1 ( 1 H , d t , J =6 . 0Hz , 9 . 2Hz) ,8.27 
(lH,d,J=9.2Hz),8.74(lH,d,J=5.4Hz),8.77(lH,s),8.99(lH,s),9.07(lH,s). 

‘MMM 8 2 

N - (4 - (7 - ( -^ 7 7 + + + 7 ) -6-777-4-+7U+) tt’77x-;l/-N 
' - ( 2 - 7 7 '/ >J + ) 7 1/7 

4 - (4-7577x7 + 7) - 7- (^ 7 7*;l/ + + 7) - 6—7 77 + 7 'J 7 (2.61g, 

7.10mmol) R (f 7 x - lb N— ( 2 — + 7 '7 U 7l/) A— Z'7— F ( 1 . 88g , 8 . 54mmo 1 ) t)' 0> 40 

^#W34 tBiOfat,!:*). aUBfk^KB (3. 19g,6.46mmol ,91%) Sr$f§fe*£ B B B t L X 
mrco 

' H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) : 5. 47 (2H , s) , 6 . 55 (1H , d , J=5 . 3Hz) , 7 . 12( 1H , d , J=3 . 5Hz) 
,7.29(2H,d,J=8.7Hz) ,7.36-7.58(6H,m) ,7 . 65(2H,d , J=8 . 7Hz) ,7.72(lH,s) . 8 . 7 4 ( 1 H , d , J = 5 . 
3Hz),8.80(lH,s),9.18(lH,s). 

»i 8 3 

N - (4 - (6— 777 — 7 — tx F P + 7 — 4 — + 7 U + ) + + 7 7 x X + ) - N ' - ( 

2 - + 7 '/ U )l ) 7 7 7 

'7 (?'] 8 2 7 ^ b n /i N - ( 4 - ( 7 - ( ^ 7 7 + + + 7 ) - 6 - 7 7 7 - 4 - + 7 U + 

) + + 77xX + -N' - (2— + 7'/— + ) 777 (3.09g,7.66mmol) + 50 




(97) 



JP 3712393 82 2005. 11.2 



ffifik (25ml) s 7*7-V-fr (4.50ml ,38. 3mmol) 1 65°C (C T 1 5B# 

ft ifco fcfcmzMEmffi trm ztircmnc 5 %mm7kmi- h u 7 l ?j< m $ t v x 7 
x - f7l/ £ (ID * 7T M $ U tfrtij b ft IS H £ 3 «b 7K, ^'x^;l/X-r;l/Ti5t^ b, »E£ 
AfcLfc. >-R*x?7biB£»«K:®W<£-liv' =■*-'> a 7 U ISA* 

5®, s> x ?■ >1/ x - f >1/ 7* iffc B> « , £ ii ic T ii SI ft & U itfelS B B B £: ( 1 . 

94g,4.80mmol,63%) £ %tz 0 

1 H-NMR Spec t rum (DMS0-d 6 ) 6 (ppm) : 6 . 44 ( 1 H , d , J =5 . 2Hz) , 7 . 1 2( 1 H , d , J =3 . 7Hz) . 7 . 28(2H , d , 
J=7.8Hz) ,7.39(lH,d,J=3.7Hz) , 7 . 42 (1H , s) ,7.64(2H,d,J=7.8Hz) ,8.65(lH,d,J=5.2Hz) ,8.6 
8(lH,s) ,9. 1 4 ( 1 H , s) . 

MMM 8 4 

N - (4 - (6-~>77-7 - (3 - ( 7 x 7- ;!/ 7 = 7 ) 7 , a^t-» -4-^7 U >± ± 
^ 7 ) 7 x x ;!/ — N ' - (2-f-7V f| J;b) 7 U 7 

8 3 7M# & tlfc N - (4- (6-->77-7-t Kn + ->-4- + 7 Vil/) * 4- 7 
7xx4) -N' - ( 2 -77V') )l) 7b7 ( lOlmg, 0 . 250mmo 1 ) *' b % fifcffl 7 i: (BJ $ 
<D 4 i£ (C £ D , ( 26mg , 0 . 0503mmo 1 ,20%) £ M fe IS s B t b T 7# /c „ 

1 H-NMR Spectrura(CDCl 3 ) <5 (ppm) : 1 ,05(6H, t ,J=7.2Hz) ,2.03-2. 12(2H,m) , 2 . 58 (4H . q . J =7 . 2 
Hz),2.71(2H,t,J=7.0Hz),4.28(2H,t,J=6.2Hz),6.47(lH,d,J=5.3Hz),6.92(lH,d,J=3.7Hz) , 
7.17(2H,d,J=8.8Hz),7.43(lH,d,J=3.7Hz),7.47(lH,s),7.67(2H,d,J=8.8Hz),8.65(lH,d,J= 
5 . 3Hz) , 8 . 67 ( 1H , s) . 

mi&m 8 5 

N- (4- (6-777-7- (3- (4-444617) -4-47(14) 

n-27i-)() - N ' - ( 2 - 4 7 V U 4 ) 7 U 7 

mm®] 8 3 7? If £ ntc N - (4- (6-->7/-7-t FP^->-4-4 ; y | Jll/) 447 
7xx4) -N' - ( 2 -77 '/ >J 4) 777 ( 1 01 rag , 0 . 250mmo 1 ) 

Id 4 9, (19mg,0.0358mmol ,14%) * M ft IS Jg t b X V4 Tc a 

1 H-NMR Spect rum (CDC 1 :i ) 6 (ppm) : 2 . 08-2 . 1 6(2H , m) , 2 . 46-2 . 52 (4H , m) . 2 . 62 (2H , t , J =7 . 0Hz) 
,3. 70-3. 76(411, m) ,4. 30(2H,t. ,. 1=6. 2Hz) . (5.47 (111, d,. 1=5. 3Hz), 0.92(1 H,d,. 1=3. 7Ilz) ,7.17(2 
H,d,J=8.8Hz) ,7.42(lH,d,J=3.7Hz) , 7 . 48 ( 1 H . s) , 7 . 67 (2H , d , J =8 . 8Hz) , 8 . 66 ( 1 H , d , J = 5 . 3Hz) 

, 8 . 69( 1 H , s) . 

MMM 8 6 

N - (4 - (6 - 7 77-7-^774 ^47 -4-47 9 4) 4 4 7 7 x x 4 ) - N ' 

- (l-^t~>7i-ll/) 7 7 7 

4-7=7 ( 4 - 7 = 7 7 x 7 4 7) -7- (^77*21 /447) - 6- ->77 + /'J> ( 
l.Og) Id b 4X7 (60ml) , 7 -fe b x b 'J 4 (30ml) £)ta;3U l J777^XLti§ISc?-ti' 
fcfg, 'J 7 5 -y 7 X“FT' 4 — 7 b * 7 7 x x4 4 V 774- b (0. 53ml ) £ j)D 4 /c„ 1 
H$M 9 7 7 -y *XT*t#bfc»S 6K 4 - 7 b +->7 xx4 -fV77^-|' (0.30ml) 

* tin*. It. S ?.(C 9 75 7 *XTT40#Hfl|fli U gfilc^Lfco #rtB bfclS B B B £i*® b 
b4x7-7-b bx b 9 4 = l : l £ £ $ K ic T iSt KA b $ Hfi it & ft % $ KS & IS A i: Iti/c (0 

• 60g) c »t » iK *' P. W bfclS B B B £ffi® IS 61dgtSlt£ft£$^fe|S B B B £ bTlffc (0. 

20g) „ 

1 H-NMR Spectrum (CDC 1 3 ) <5 (ppm) : 3 . 73(3H , s) , 5 . 98 (2H , s) , 6. 56 ( 1 H , d , J =5 . 2Hz) ,6 . 89(2H , d 
, J=9.3Hz) ,7.24(2H,d ,J=9.3Hz) , 7 . 33-7 . 65 (9H , m) ,7.72(lH,s) . 8 . 74 ( 1 H . d , J=5.2Hz) ,8.82( 
lH,s) ,8. 89(1H , brs) ,9. 19(lH,brs) . 

MMM 86-2 

N — (4 — (6 — '7 77 — 7 — ^7 'J 4 4 4 7 — 4 — 4 7 9 A / ) 4 4 7 7 x x 4 ) — N ' 

- (4-7b477xx4) 7 1/7 

N - ( 4 — t K □ + '7 7 x x/l/) -N' - (4-7h^'7 7xX;l/) 7U7 ( 4 . 25g , 1 6 . 4 
6mmol) 1C 1 — 7 7 76 tf □ U H 7 (3.4ml) x is E V 7" P t? A/ X 7 ll 7 5 7 (3.6ml ,20.78m 
mol) 130°CT'/fflMJ$ b, 4-7 od-6-777-7- 

^>7;l/7+'>+7 U > (5. lOg, 17.32mmol) 130°C 7? 1 . 5B#|ig % 1 50°C 7? 1 0# M 
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#Lfc 0 74 V -fu k? ixfy|/7 5 7 (1 ,2ml ,G.93mmol) £ j&iP L 2 6 1C 1 L fc 

o »ftftfF7kHD77>, ffiftSW*. # ^ T' IS ftl :& J£ 7k T* i$fc # 

. t# 6 ft fc IS £ £ 7* X f- 71/ X - T 7b 

• 'N 4 4 7 , 7 -tr b — h U 4 • 7 x 4 ;b x — 4 7 b • ■'n 4 4 7 . 7 7 7 — ;b , 7 7 7 4 X ;l/ 

7 4 4 '> K • 7kVM%i%& Lfca £ o L X U h ft fc $££ £ 4 t-7k Kn77>l;:iS)8L, 

7 0 4 4'7biltj® ( 7 U * 4';b200cc) L, 4 h 4 t F n 7 7 73000ml T'flit L , it$$ri$E 
SSL fc, f# 6 ft fc *S B a B % 7 x 7 ;b x - 4 7b , 7thxh'J;k 7 x 4 7b x - 7 7b : x 7 
4-7b=5 : 1 E& 3 1 *!£ Hi 6 , k L TgfBft-g-^ (3.70g,7. 1627mmol 

,43.52%) £'f#/c 0 

USSIfll 8 7 10 

V 7 A 6-7 77-4 - (4 - ( (4-7h477xQ7) 4 7b 4 X 7b) 7 5 7 7 x 
7 4 7) -7-47D77-b 

N - (4 - ( 6 - 7 7 7 - 7 - ^ 7 7 7b 4 4 7 - 4 - * 7 0 7b ) t+->7xX/7 - N ' 

- (4-7h + 7 7x-;L) 7 77 (12.2g) K h 0 7 7b 4 O » ^ (122ml) , 44 7x7 
-7b (11.7ml) £|)0 4 50°CU:T$?&j#?# U ^ 6K40*CKT 2 4 «fH8H?Lfco H*4iN£ 
ZffiM'&fcfc&ZMLIimMLT l-7t Ko747, ggfp ffi «7k £ in x. . ffm-TSHteSiSr 
it®. SE&fct ( 6 . 8g) 0 2 5> tciti® lex- r 7b%(jp 4 . tfrfcHUfcit 

*g B B B £i«®, SEgi b*Eft^«J«r»fe ( 2 . Og) o 

1 H-NMR Spectrum(CDCl 3 ) <5 (ppm) : 3 . 72 (3H , s) , 6 . 56(1H , d , J =6 . 1 Hz) , 6 . 88 (2H , d , J =8 . 7Hz) , 7 
.23(2H,d,J=8.7Hz) ,7.37 (2H,d,J=8.7Hz) ,7.44(lH,s) ,7.60(2H,d,J=8.7Hz) ,8.57(lH,s) ,8. 20 

67 ( 1 H . d , J =6 . 1Hz) , 8.70(1 H,s) ,8.82(lH,s) . 

m m m 8 8 

7 7 7 A 6-7 77-4 - (4 - ( (4-7 7b 4 Q 7 x 'J 7 ) 4 7b 4 x 7b ) 7 5 7 7 x 
7 4-7) - 7- 4-7 U77-h 

4 - (4-7577x74 7) - 7- ( ^ 7 7 7b 4 4 7 ) -6-7774707 (7.77Gg 
,21.2mmol) £b7bX7 (400ml) £ 7 4 b x b 0 4 (200ml) <D il^it & 1C it . 4- 
7440 7 XX 4 4 7 774- b (3.08ml ,31 ,7mmol) £ijpA, 120°C1CT 1 0‘MKll]PMil 

SKLfc. SiSil^SEiJlIfi L. jS**r h 7 t K o 7 7 > (150ml) tc@ii £ 4 'n 

4+77 (150ml) £()04T 7x4-7 3 7 6. tH t Sc *£ & 7» ® L , il£ E £Z )i 6 T $ Jf fe 
*SH6LTN- (4- (7- (4774447) - 6 - 7 7 / - 4 - 4 7 V 4 ) 4477 30 

x X 4 ) -N' - (4-744a7xx4) 777 ( 9 . 81g, 19 . 4mmol ,91 . 9%) ^%tz a £ 
h U 744 Pgf® (100ml) . 447x7-4 (9. 13ml ,77.7mmol) 1C § |g 3? 0 5( T 1C 
it ft? 4 -4 Sc % . 60°C 1C T 1 20$ Pt§ li L fc o S JtS ® * iS E fi 6 Ttf 6 7 h 7 t 

K o 7 7 7 (50ml) ^(iPK./'dl, 1 N 7kSg(fc4 h U 7 A 7k it® ( 150ml) £(J0X. , ^ 6 1C 

7k (150ml) ^(jP4TMffL. #r tB L Sc IS B a B * 5 ® . 7k. 7x 4 7l/X - 4 7U . g^^x47L 
T'iJt^L. 70°C (C T ^ L T H 6 ill t 6 T S IB (t o' % (3.646g,8.36mmol ,43.0%) 

fc o 

negative ESI-MS 413 (M-Na)" 

MiiM 8 9 

V 7 7 i> 6—7 77 — 4 — ( 4 - ( 2 , 4 - 7 7 7k 4 a 7 x V / ) 4 4 4 x ;L ) 7 5 7 40 

-3-7 7b 407x74 7) -7-4/ l J/L-l' 

8 1 4 ?# /c 7 — ^77 4 447ft: ( 1 . 1 g ) t h ') 7 7b4o^^ (10ml) . 

447xy-4 ( 1 m 1 ) <D ig-&t) £ 4 4 7b74 X £ ffl by 16R$0. 6 3 ~ 6 7 °C T'toJfe 
MffL/io Sl£«F-7«. 6 T ft) Si 7k HI 4 h ') 7 A?kit ® )bP 4 . 

S6n/I0«i4*. x — 4 4 . 6t|x44T*iltt\ ^)SLTaiS(t^ 

1 H-NMR (DMS0-d fi ) (5 (ppm) : 6 . 54 ( 1 H , d , J =5 . 6Hz) . 7 . 04-7 . 1 0 ( 1 H , m) , 7 . 1 4-7 . 1 7 ( 1 H , m) , 7 . 31 -7 
. 36 ( 1 H , m) . 7 . 40 ( 1 H . dd , J=2.8Hz, J = 12Hz) , 7 . 44 ( 1 H . s) ,8. 10-8. 16(1 H,m) . 8 . 27(1 H , t , J =8 . 8H 
Z) ,8. 07 (111, s) ,8.G8(lll,d,J=5.2Hz) ,8. 99 -9. 03(1 II, m) ,9.07-9. 1 1 (lll.m) . 

MMM 9 0 
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N - (4 - (6-->77-7 - (2-^DPXKi/) — 4—^7 'Jjl) 

) -N' - (4 - 7/^P7x-/l') ^ 1/7 

N - (4 - (6 — '>77— 7— fc Fn + ’> - 4 -+7 - N ' - ( 

4-7;Wu7x-;l/) 7U7 ( 400nig.0.9166ramol ) % 7 7 f- ;iz * ;l /A7= F (5.0ral) 

1C i§ ft? L > 1 - 7o-6-2-7Qnx^> (0.12ml, 1 . 4479mmo I ) > K ^ ^3 D 7 A (200mg 
, 1 . 4479mmo 1 ) £ ftp A . 55T1 7 4 B# mp f# L /c „ iKftif h 7 t F D 77 7, W^x 
l-ilZIlQ XL, tsfq ftigzkTiftif . MTktitmv'fZi/'ZLVltllk. SIS 

£ N H '> ') * y ;l/ * 5 A 7 a v h 7 v 7 -f — (Stlifib • ^ lc ft L Tc 0 t# 

b ft 7c IS b® $r 37 x f- x — f - ;HC ® f® S •£ , 'n* 7>T'#*RU IS H £ i® lx . ^ 7 7 (ft 
if. R3IK&8K ft fe f S ^ i: L TSIBffc^to (331mg,0.6941mmol ,75.72%) £rl#fc„ 10 

1 H-NMR Spectrum(DMS0-d c ) <5 (ppm) : 4 . 07 (2H , t , J=5 . 2Hz) , 4 . 59 (2H , t , J=5 . 2Hz) ,6 . 54 (1H , d , 
J=5.6Hz),7.12(2H,t,J=9.0Hz),7.24(2H,d,J=9.0Hz),7.44-7.48(2H,m),7.59(2H,d,J=9.0Hz 
) ,7.65(lH,s) ,8.72(lH,s) , 8 . 73(1H , d , J=5 . 6Hz) . 8 .78(1 H , s) ,8.82(lH,s) . 

m m m 9 1 

N — (4 — (6-'7 7/ -7 - (2— ^auxh^y/) — 4 — ^7 'Jll/) :fr 7 7 x x ;U 
) - N' - (4-/K->7xX;H 7A7 

N - (4 - (6-->77-7-tFD + -7-4-+7 l J;l') * 7 7 x X ;l/ ) - N ' - ( 

4-/H77xX;|/) 7 U7 ( 500mg, 1 . 1725mmol ) £ 31 1/ ' T H $S <?'] 9 0 t H It cD 7} ffi 1C 
J;0, LTSIBffc^to ( 50 1 rag . 1 .0247mmol ,87.39%) £{#fc 0 

1 H-NMR Spectrum(DMSO-d fl ) 6 (ppm) : 3 . 70(3H , s) , 4 . 06 (2H , t , J =5 . OHz) . 4 . 59 (2H , t , J=5 . OHz) 20 
,6. 53(1H, d , J=5 . 6Hz) ,6. 86(2H,d , J=9 . 2Hz) , 7 . 22 (2H , d , J=9 . 2Hz) , 7 .35(2H , d , J =9 . 2Hz) ,7 . 5 
8(2H,d,J=9.2Hz),7.65(lH,s),8.55(lH,m),8.73(lH,d,J=5.6Hz),8.78(lH,m),8.88(lH,s) . 

mmm.9 2 

N - (4 - (6 — ->77 — 7— (2-7aaxh^->) — 4 — 3r 7 ') >1) ^-> 7 iXil/ 

) - N ' - (2, 4-->'7;Ka7x-;l') 7 U 7 

N - (4 - (6-'>77-7-t FD + ->-4-^7'Jll/) ir*'>7 x-)D - N ' - ( 

2, 4-'>'7/Wa7xx;l/) 7U7 (300mg,0.GGGlmmol) £ffl</'Tll;S£$j9 0£:[H]$® 

«k (3. $ ft fe IS H A LTSIBfb^tl (227mg.0.4426mmol ,66.45%) fcfffco 
1 H-NMR Spect.rum(DMSO-d r , ) 6 (ppm) : 4 . 07 (2H , r. , J =5 . OHz) . 4 . 59(2H , t , J =5 . OHz) , 6 . 64 ( 1 H , d , 
J=5.4Hz) ,7.06(lH,m> ,7. 16(lH,m) ,7.32(lH,ddd,j=2.8Hz,8.8Hz, 1 1 .6Hz) ,7 .41 (lH,dd,J=2. 30 

8Hz,11.6Hz),7.67(lH,s),7.93(lH,s),8.12(lH,m),8.27(lH,dt,J=4.0Hz,9.2Hz),8.76(lH,d 
, J=5.4Hz) , 8 . 77 ( 1 H , s) ,8 . 97-9 .09 (l H , m) . 

MMM 9 3 

N - (4 - (6 — 7 7/ — 7 — (4-7aa7h4->) - 4 - 4 7 U ;W ^4-7 7 x x 31/ 

) - N ' - (4—7 F4 L '>7xX;b) 7 7 7 

N - (4 - (6--27/-7-1: Fn + '>-4-4r7 ');!/) is 4- 7 7 x x )V ) - N ' - ( 
4 -m-> 7 xx;l/) 7 7 7 (200mg) A « # * U 7 A (65mg) . 1 - 7 a €■ 

- 4 - 7 D D 7 7 7 (8 1 It 1 ) % 7 7 7 31/ * ;u A 7 2 F (3ml) 1C ®|f$ U 1 B# fid 5 
o t/co siSfg^igftid^/Kicar, 

7477 LTKit, N H 7 U * («±7 0 77{fc^) ^IU S*$X )A& V 40 

ff&nfcBttSrx-rrt'TiifcVV £& 7 T S?!B(t£tl£ 1 1 0mg1#fc o 
1 H-NMR (DMS0-d fi ) 6 (ppm) : 1 . 96-2 . 00(4H , m) , 3 . 72 (3H , s) , 3 . 77-3 . 80 (2H , m) , 4 . 33-4 . 37 (2H , m 
) ,6.53(lH,d,J=5.2Hz) ,6.88(2H,d, J=8.8Hz) , 7 . 23 (2H , d , J=8.8Hz) ,7.38(2H,d, J=8.8Hz) ,7. 
60(2H,d,J=8.8Hz),7.62(lH,s),8.65(lH,brs),8.73(lH,d,J=5.2HZ),8.77(lH,s),8.90(lH,b 
rs) . 

MMm 9 4 

N - (4 - (6-7 77-7 - (3 - 7pp7d^^~>) -4-47 D 4 ) 4 4 7 7 x x 
4 ) - N ' - (4-m->7ix;() 7 7 7 

N - (4 - (6 — 277-7-t Fn + ->-4-#7 ijll/) 4 4 7 7 x x 4 ) - N ' - ( 
4-m-77xX;|/) 7 7 7 (500mg) Al-7na-3-3-K7 P a^y (l 8 50 
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8 n i ) *> 8 m mm 9 3 1 pi m & ¥ & k «t 0 , mmitsvi z 3 1 omgif:, 

1 H— NMR (DMSO— d (; ) <5 (ppm) : 2 . 28-2 . 35(2H , m) , 3 . 72 (3H . s) , 3 . 86-3. 90 (2H , m) , 4 . 4 1-4 . 4 5 (2H ,m 
) ,6.54(ll!,d.J=5.2Hz),G.88(211,d , J =8 . 8Hz) , 7 . 24 (211 , d , J =8 . 8Hz) .7.38 (211 , d . J=8 . 8IIz) ,7. 
61(2H,d,J=8.8Hz) ,7.65(lH,s) , 8 . 66 ( 1 H , brs) , 8 . 74 (1 H , d , J = 5 . 2Hz) , 8 . 79(1 H , s) ,8.91 (lH.b 
rs) . 

9 5 

N- (4- (7- )]/***</) - 6 -777- 4 -4-7 ') Jl) 7x-/l/) - 

N ' - ( 3 - ( 7 )l X Jl ) 7 x - /U ) »U7 

4- ( 4 -7 5 7 7 x 7 *7) -7- -6-->77 + /'J> (919mg, 

2 . 5mmo 1 ) £ 7* 7 7 7k X 7k * 7 7 K (10ml) 7i-/l/ N - (3- 10 

;k*~;k) 7x-7k) *-/S7-h (801mg,2.75mmol) 85°C (c T 2 i^PalllP^ b fz 

o J£l£$£lSk®x77kT-#fRf£, 1 N 7k 7 h U 9 iwkig® (10ml) , 7k (20m 1x2) , 

fSftftlS7k ( 10 ml) T m 7k Sit mi- h 0 V L T- & jft b /i „ <6 IS JW *: 3 9J SL 3 

iff EE tt MU « lit * ft fig X 7 7k (30ml) K !R « S •£ fc IS , ^ + +>-7 (30ml) *fln*TV- 
7-73 7b, flftb bfc*S B B B £3l& b. SEi|£jSbT$*lfe^ B a B b bTlUaik^tl (1.43 
g,2.5mmol , a£ itW) ttffifc 0 

' H-NMR Spec t rum (DMSO-d B ) <5 (ppm) : 3. 1 8(3H . s) , 5 . 44 (2H , s) .6. 53(1 H, d , J=5 . 2Hz) , 7 . 24 (2H 
, d , J=8 . 8Hz) ,7.37 (1H ,d , J=8.0Hz) , 7 . 44 (2H, t , J=7 . 2Hz) , 7 . 45-7 .69(8H,m) ,8.16(lH,s),8.7 
l(lH,d,]=5.2Hz),8.78(lH,s),9.12(lH,s),9.31(lH,s) . 

MMM 9 6 20 

N- (4- (7- (-^777 k7~^7) - 6 -777 - 4 -;fr7 U7k) * 4- 7 7 x - ;k ) - 
N ' -7x-)KM/7 

4- ( 4 -7 5 7 7 x 7 + 7) -7- + - 6 - 7 7 7 4 7 D 7 (919mg, 

2.5mmol) fc <t O’ 7 x - ;!/ EV774-k (0.298ml .2. 75mmol) 1 0 t 

«t 0 x »«fe*SSfc LT*IB{k^«8 (1 . 126g,2.3mmol ,92.5%) *%tc 0 
1 H-NMR Spec t rum (DMS0-d c ) 6 (ppm) : 5 . 45 (2H , s) , 6 . 53( 1 H , dd . j = 1 . 6 , 5 . 2Hz) , 6 . 96( 1H , dd , J = 
0.0,7.2Hz) .7. 23 (211, d , J =7. GHz) ,7. 27 (211, dd.J =7.2,7. GHz) ,7. 37 (111. d. .1=7. 21lz) ,7.42-7. 

47 (4 H , m ) ,7.54(2H,d,J=8.0Hz) ,7.60(2H,dd,J = l ,2,8.8Hz) , 7 . 70( 1 H , s) ,8.71 ( 1 H , dd , J = 1 .6, 
5.2Hz),8.78(lH,d,J=1.2Hz),8.88(lH,brs),9.02(lH,brs) . 

MMM 9 1 30 

N - (4 - ( (6-777-7-bKn4 7- 4- 47(7 7k) 4 4 •> ) 7 x - ;k ) — N * 

- ( 3 - ( 7 7 7k X 7k 7 - 7k ) 7i->H 7 b 7 

N - (4 - (7 - (7>y;l/^- + y) -6 - 7 77-4-47 0 7k) ^y7i-/l/) - 

N' - (3- (7f;l/Xl7t^ll/) 7 x — 7k ) 7 b 7 ( 1 . 43g, 2 . 5mmol) * b ') 7 7k 4 a 

(10ml) , 7^7-7-;!/ ( 1 . 17ml , lOmmol) (C iff HIT 1C ®f& 4 H It \k , 65°C 
KT19l$Mit#bfc. SJ6#*«£E»»UT»6nfeaSU: 5 %^®zk^7 h 0 -7 A*® 
m (30ml) fcftRxfyk (50ml) Vi ffl b fc|g A % 5 $ , *. 9Hf;V 

•pflcfrb, MEE£*1 Ufco *8 * « » * MJ 9 

cfttKv&gkz&fr-e tsix^ 

7k (40ml) £!»»£■&'/ r. 7-7 3 7 U ISA&3tt* '7xf ibx-f lH'tifl, 60°C 40 

1CTg$bTStfe$gHi: bTSIBfb^-tl (862mg, 1 .8mmol ,72.7%) 

1 H-NMR Spectrum(DMS0-d c ) 6 (ppm) : 3 . 18(3H , s) , 6 . 43(1 H , d , J =5 . 2Hz) , 7 . 22-7 . 25(3H , m) , 7 . 

4 3 ( 1 H , s ) ,7.48-7.68(5H,m) ,8. 1 6 ( 1 H , s ) ,8.63(lH,d,J=5.2Hz) ,8.67 (lH,s) , 9 . 36(1 H , s) ,9.5 
5 ( 1 H , s) . 

mmm 9 8 

V-7 72* 4 - (4 - ( {7 - ') / tl )l # - >1) 7 =. /) 7i7t~» - 6- b 77-7 

-4-7'j/b-h 

N - (4 - (7 - ( ^ 7 7" )l * 4r 7 ) - 6- 777-4-^7 U ;k) ^ + '>7i-ll/-N 
' -7x-;l/7b7 (1.1 26g ,2.31 mmo 1 ) fig 8 7 b |BJ tS CO ^ <fc 15 % 

B ^ t b T ^ 12 ft £ ^ ( 8 1 1 rag . 1 .94mmol ,83.8%) 
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' H-NMR Spec t rum (DMS0-d fi ) <5 (ppm) : G . 26 ( 1 H , d , J =5 . 2!lz) , 6 . 96( 1 H , m) , 7 . 1 8-7 . 29(511 . in) . 7 . 
45(2H,d,J=8.4Hz),7.57(2H,d,J=8.0Hz),8. 50-8.51 (2H,m),8.74(lH,s),8.86(lH,s) . 

mmm a 9 

N - (4 - (6 - '>77 — 7— (2-^ -4 -*/ V ** i/ - 2 - 

7 ^ n 7 x - ;u ) - N ' - 7 x x 7 U7 

i o t m m m b t , 4 - ( 4 - 757 - 3-7 /WD7iyt-2) -6 - 777 - 
7 - ( 2 -n^'>X)+-» ^7'jyi7xx;l/ >r y 7 7 * - h *' e> & » 

7c o 

1 H-NMR (DMS0-d f) ) 5 (ppm) : 3 . 38 (3H , s) , 3 . 78-3 . 81 (2H , m) , 4 . 42-4 . 45 (2H ,m) , 6 . 64 (1 H , d , J=5 . 

2Hz) ,7.00(1H, t , J=7.2Hz) ,7. 15-7. 19(lH,m) ,7.31 (2H.t,J=7.2Hz).7.42(lH,dd,J=2.8Hz,J= 10 

12Hz) ,7.48(2H,d, J=7.2Hz) ,7. 66(1 H.s) , 8 . 28 ( 1 H . t . J =8 . 8HZ) ,8.72(lH,brs) , 8.76(1 H,d J = 
5.2Hz) , 8 . 78 ( 1 H , s) ,9. 1 5 ( 1 H , brs) . 

mmMJ oo 

N - (4 - (6-7 77-7 - (2-7b^7Xh^7) - 4 - ^ 7 ') ;U ) * * - 2 - ' 

7/^n7xx;l/) - N ' - (4-7)l/tQ7xc;l/) 7 b 7 

'MtfeWl 1 0 t [ni] $ 1C b T , 4 - (4-7i7-3-7;l/4-D7x74 L >') -6-777- 
7 - (2—7 K'>X )^->) 4" / ') 7 t 4 — 7 ;l/ ^ D 7 x x ;l, 7 7 7 7 * - 

1 H-NMR (DMS0-d 6 ) <5 (ppm) : 3 . 38 (3H , s) , 3 . 78-3. 81 (2H, m) , 4 . 42-4 . 45(2H, m) , 6 . 64 (1H , d , J = 5. 
2Hz),7.12-7.18(3H,b) , 7 . 42 (1H . dd , J =2 . 8Hz , J =1 2Hz) . 7 . 46-7 . 51 (2H , m) .7. 65(1 H.s) , 8 . 25 ( 20 

lH,t,J=9.2Hz) ,8.71 (lH.brs) ,8.76(lH,d,J = 5.2HZ) ,8.77(lH,s) ,9. 18(lH,brs) . 

mmm 1 o 1 

N - ( 1 H — ^ > 7 [d] 7 5 7~ - .4/ - 6 - 7 ) - N ' - (4 - (6-7 77-7- 

(2-^ K-yx|'47) -4-47'J )V) 4^77xx;l/) 777 ( H (fe ffil 1 0 1 ~ A 

)_ 

N - (1 H-^yy [ d ] 7 5 7- - 5 - 7 71/ ) - N' - (4 - (6-7 77-7- 

(2—7 N 4 '> X h t 7 ) — 4 — 4=- 7 U 71/ ) ^4-77 x X ;(- ) 777 ( ^ AS g»J 1 0 1 - B- 

)_ 

H 01 1 1 t\ 7xx;b N - (4 - (6-7 77-7 - (2-7S + 

7XH + 7) -4- + 7U/1') 44y7xx;l/) 7-/S7-F- (1 OOmg, 0 . 220mmo 1) *' P> 30 
gieib-g-tlil a 1% (77.5mg,0. 157mmol ,71 .4%) £ 0 &tgj| t b T % fc„ 

(Hid in i o i - a ) t (n«gin i o i - b ) og&i 

’H-NMR Spectrum(DMS0-d fi ) 5 (ppm) : 3 . 36 (3H . s) , 3 . 76-3 . 79 (2H . m) , 4 . 40-4 . 43(2H . m) , 6 . 53 ( 
lH,d,J=5.6Hz) ,6.99-7.62(6H,m) ,7.82(2/5H,s) ,7.91 (3/5H,s) ,8.08(3/5H,s) ,8. 13(2/5H,s 
) ,8.59-8.79(5H,m),12.26(3/5H,s),12.29(2/5H,s) . 

1 0 2 

N - (4 - (6-7 77-7 - (2~7h^7xb^7) -4-470;!/) 4477xX 
;l/ ) — N ' - ( 4 - - 2 , 3 — 7 b F P — 1 H-^y7 [ d ] 7 5 ¥ 7- )V - 5 - 

7 ;p) 7 U 7 

3iif50J 1 1 fc |0j $ © ^ 1C £ 9 , 7 x x N - (4 - (6-7 77-7 - (2 -^4 40 

7X)4 7) -4-47 l J;b 4477ix;l/) 7-A7-h ( lOOmg.0. 220mmol) 5 
*tEffc£» (104. 2mg,0.204mmol ,93.0%) £ 6 fe *£ H t b T ff 7c „ 

1 H-NMR Spec t rum (DMS0-d 6 ) 6 (ppm) : 3 . 36 (3H , s) , 3 . 76-3. 79 (2H ,m) , 4 . 40-4 . 43 (2H ,m) , 6 . 52( 
lH,d,J=5.2Hz) ,6.81 (2H,s), 7.22 (2H,d,J =8. 0Hz) ,7. 31(1 H.s) .7.58 (2H.d,J =8. OHz) ,7.62(1 
H.s) , 8 . 53(1 H , s) , 8 . 7 1 -8 . 76(3H , m) , 10.41 (lH.s) . 10. 50(1H, s) . 

1 0 3 

N - (4 - (6-7 77-7 - (2-7h^7Xh*7) -4-^7 ■);(/) 4477xC 
;U) - N ' - (2 - - 2 , 3 — 7 b Fa - 1 , 3 - ^ 7 7~ :* t>- '/- /U - 5 - 7 

) 7 1/7 

ltIB](i(7)#iSlC c k , 7, 7 x x ;!/ N - (4 - (6-7 77-7 - (2-7h+ 50 
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7Xh + 7) -4-+7U7 ]/) + +7 7xX + ) *-zS7~h ( lOOmg.O. 220mmol) *' b 
( lOlrag.0. 197mmol ,89.9%) % R 0 H t b X t# fc „ 

1 II-NMR Spec t rum (DMSO-d fi ) <5 (ppm) :3 . 37(311 . s) . 3. 76-3 .39(2H ,m) . 4 . 40-4 . 43(2H,m) . G . 52 ( 
lH,d,J=5.2Hz),6.91(lH,dd,J=2.0,8.8Hz),7.17(lH,d,J=8.4Hz),7.24(2H,d,J=8.8Hz),7.48 
(lH,s) ,7.59(2H,d,J=8.8Hz) ,7.62(lH,s) ,8.71—8.77 (3H,m) ,8.81 (1H,s) ,11. 53 ( 1 H . s ) . 
]%MM \ 0 4 

N - (4 - (6-777- 7 — (2 -7b + 7Xh + 7) - 4 - + 7 U + ) + + 7 7 x x 

+ ) — N * - ( 2 - + + 7 - 2 , 3 - 7n F a - l , 3 - ^ 7 7~ + + +>• 7 - + - 6 - + 

) 7(^7 

1 1 t <fc *3 . 7 x x + N - (4 - (6-7 77-7 - ( 2 - 7 F + 

7 X F + 7 ) -4- + 7U7I/) d'+77i-/l') *-/S7-F ( lOOmg.O . 220mmo 1 ) *'6 
ggefb-a-t) (lllmg,0.217mmol,98.8%) £ K 0 t t T flf fz 0 

' H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) : 3 . 37 (3H , s) , 3 .76-3 . 79 (2H , m) , 4 . 40-4 . 43 (2H . m) , 6. 52 ( 
lH,d,J=5.2Hz) , 6.99(111, d,J=8.4Hz) ,7. 07(1 H.dd.J =2.0,8. 4Hz) ,7.24 (2H,d.J =8. 8Hz), 7. 56 
-7.63(4H,m).8.72(lH,d,J=5.2Hz),8.74(lH,s),8.76(lH,s),8.82(lH,s),11.46(lH,s). 

nmm \ o 5 

N- ( 4 - ( 6 -777 - 7 - (2—7 ht - >Xht7) — 4 — + 7 (J + ) tt77i- 

71/) - N ' - ( 2 - + + 7 - 2 , 3 — 7 fc: F a — 1 H — 5 — + 7 F U + ) 777 

^SS(?iJl 7 x x + N - (4 - (6-7 77-7 - ( 2 - 7 F + 

7XF + 7) — 4 — + 7 0 + ) ++77xX+) *-/S7~F ( lOOmg.O. 220mmol) A' 6 
Sl2(b-a-^ (69mg,0. 135mmol ,61 .7%) £ JK 6 fe IS II fc L Tf# fc „ 

1 H-NMR Spectrum(DMSO-d 0 ) 6 (ppm) :3.36(3H,s) ,3.45(2H,s) , 3 . 76-3 . 79(2H , s) ,4. 49-4. 43 ( 
2H,m) ,6.51 (lH,d, J = 5.2Hz) ,6. 72( 1 H , d , J =8 . 4Hz) ,7. 17(1 H.dd.J =2.0,8. 4Hz) ,7.22 (2H,d, J = 
8.8Hz) , 7 . 37 (1 H , s) , 7 . 58(2H , d , J =8 . 8Hz) , 7 . 62 (1 H . s) , 8 . 49 ( 1H , s) , 8 . 7 1 ( 1 H , d , J=5 . 2Hz) ,8. 
74(lH,s), 8. 75(111, s) , 10. 23(111, s) . 

1 0 6 

N - (4 - (6-7 77-7 - ( 3 - F D + 7 7 P + + 7 ) - 4 - + 7 U ;U ) 4477 
x x ;b ) - N ' - (4-7;t/+P7xx;l/) 777 

7 7 7 lx 6 -777 - 4 - ( 4 - ( ( 4 - 7 + + □ 7 x U 7 ) * ;!/ + x + ) 7 57 7x 
7 + 7) -7-+7U77-F ( 1 09mg , 0 . 250mmo 1 ) A' 0> H M $J 7 t PH* ® + ?£ (C 4 *0 „ 
SIEib-a-tl (64mg,0. 135mmol ,54.2%) £ $ ft fe IS H t L T f# /c 0 

’ H-NMR Spectrum(DMSO-d (i ) 6 (ppm) : 1 . 97 (2H , t , 1 =6 . OHz) , 3 . 63 (2H , m) , 4 . 34 (2H , L , J =6 . OHz) 
,4.63(lH,t,J=5.2Hz),6.51(lH,d,J=5.2Hz),7.11(2H,t,J=8.8Hz),7.23(2H,d,J=8.8Hz).7.4 
4-7 . 47 (2H , m) , 7 . 57-7 . 60(3H , m) , 8 . 70-8 . 75 (3H , m) ,8.82(lH,s) . 

MMM i o 7 



N - (4 - (6-7 77-7 - (3 - ( 7 + + X + 7 7 x ;U ) 7” P + + 7 ) -4-+7U 
+ + + 7 ) 7 x x ;!/ ) — N ’ - (4~7;l/+P7xx;U) 7 U 7 

7 7 7 A 6-7 77-4 - (4 - ( (4-7/1/+P7XU7) * + + x + ) 7 5 7 7 x 

7 + 7) -7-+7U7U-F ( 1 09mg , 0 . 250mmo 1 ) fr 1 £ *0 ^ 

(37mg,0.074mmol ,29.5%) ^ II IS II i L T I# 7c 0 
1 H-NMR Spec t rum (DMSO-d 6 ) 5 (ppm) : 2 . 08-2 . 1 2 (5H , m) , 2 . 69 (2H , t , J =7 . 2Hz) , 4 . 36(2H , t , J =6 
.OHz) , 6 . 52 ( 1 H , d , J=5.2Hz) ,7. 11(2H, t , J=8.8Hz) ,7.23(2H,d, J=8.8Hz) . 7 . 44-7 . 48 (2H , m) ,7 
.57-7.60(3H,m) , 8 .71-8 . 76(3H , m) , 8 . 82(lH , s) . 

HflSffiJ 1 0 8 

N - (4 - (6-7 77-7 - ( 3 - 7 + + X + + x + ) 7 ‘p++7) - 4- +7U+ + 

+ 7) 7 x x + ) - N' - (4-7;t/+n7xX + ) 777 

7 7 7 L 6-7 77-4 - (4 - ( (4-7 + + a 7 x U 7) * ;U + x + ) 7577x 

7 + 7) — 7— +7U77— h ( 1 09mg , 0 . 250mmo I ) t>' b % M $1 7 t P) 1* <0 + 1C X K> . 

* IE (b £ (70mg,0. 131 mmol ,52.4%) Ltifto 

' H-NMR Spectrum(DMSO-d (i ) 6 (ppm) : 2 . 27 (2H , m) , 3.04 (3H , s) , 3 . 21-3 . 37 (2H , m) . 4 . 4 1 (2H , t , 



10 
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40 
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J=G.4Hz),6.53(lH,d,J=5.2Hz),7.11(2H,t,J=8.8Hz),7.23(2II,d,J=8.8Hz),7.44-7.48(21I,m 
) .7.57-7.61 (3H , m) .8.71-8. 73(2H . m) ,8.77(lH,s) ,8.82(lH,s) . 

mMM 1 o 9 

N - (4 - (6 - '>77-7 - (3 - (2-^Vf l-HFP - 1 H-l - tfn'J)!/) 

7 □ + 7 ) - 4 - + 7 U + + + 7 ) 71-iO — N ' - (4-7/^P7i^ + ) 7 7 

7_ 

7 7 7 L, 6 - •> 7 / - 4 — (4 - ( (4-7/U:tu7-U/) 7 + + '^ + ) 7i77x 
7 + 7) -7-+7'J7 1/-h ( 1 09mg , 0 . 250mmol ) A' 5 H % 0J 7 t ft tit <0 # & 1C + *9 , 

(11 .2mg, 0.021 mmol .8.3%) % $ f? 7 X ® fc „ 

1 H-NMR Spectrum(DMSO-d (l ) <5 (ppm) : 1 . 93(2H . m) , 2 . 03 (2H . t , J =6 . 0Hz) , 2 . 1 9 (2H . t , J =8 . 0Hz) 10 

.3.37-3.42(4H.m),4.27(2H,t , J=6 . 0Hz) . 6 . 5 1 ( 1 H , d , J =5 . 2Hz) . 7 . 1 1 (2H , t , J =8 . 8Hz) , 7 . 23(2 
H,d, j=8.8Hz) . 7 . 44-7 . 48C2H , m) . 7 . 55 ( 1 H , s) ,7.58(2H,d, J =8 . 8Hz ) . 8 . 70-8 . 73 (2H , m) , 8 . 75 ( 
lH.s) ,8.82(lH.s) . 

'MMM 1 \ 0 

N - (4 - (6-7 77-7 - (3 - ( 1 , 3 - 7 + + 7 - 2 , 3 - 7‘ H K P ~ 1 H - 2 

- ± y ± y K U + ) 7 , q^t->) - 4 - + 7 V ;b + + 7 ) 7 x - + ) - N ' - ( 4 - 7 ;!/ 

tP7x-)l/) 7_kZ 

y 7 7 A 6-7 77-4 - (4 - ( ( 4 - 7;^P7-'J /) 7 + + ~ + ) 7 = 77x 
7 + 7) -7 -+7 117 7-1' (436mg, 1 .OOmmo!) A' 7 £ 1C <k 0 . & 

(416ig,0.692mraol ,69.2%) £ £ L T $ fc „ 20 

' H-NMR Spec t rum (DMSO-dJ <5 (ppm) : 2 . 17 (2H , d , J=5 . 6Hz) , 3 . 84 (2H , t . J =6 . 4Hz) , 4 . 32 (2H , t , 
J=6.0Hz) .6.51 ClH.d. J=5.2Hz) ,7. 11 (2H,t ,J=8.8Hz) ,7.23(2H,d ,J=9.2Hz) , 7 . 44-7 . 48(2H , m 
) , 7 . 52 ( 1 H , s) .7.58(2H,d, J=8.8Hz) ,7.78-7.84(4H,m) ,8.69-8.73(3H,m) , 8 . 82 ( 1 H , s) . 

MMM \ \ » 

N - (3 - (6-7 77-4 - (3-7++P-4- ( (4-7 /^nT-'J/) 7 + + 

- + ) 7577x7+7) -7- + 7')+) + + 7 7” a bf 71/ ) 777X++775K 

7 7 7 L 6 - 7 7 7 - 4 - ( 3 -7/KD-4- ( (4-7;^D7-'J7) ±s )l + d 
Jl) 7577x7 + 7) -7-+7U77-|> ( 1 1 4mg , 0 . 25mmol ) A 1 6 % ffi M 7 i: ft (0 
+ &1C+1K StfBftnf&l (73mg,0. 129mmol ,51 .3%) £ $ J® felg 0 B s £ L T If Ac » 

' H-NMR Spectrum(DMSO-d 6 ) 5 (ppm) : 2 . 02 (2H , t , J=6 . 4Hz) , 2 .91 (3H , s) , 3 . 20 (2H, q , J =6 . 4Hz) 30 
,4.34(2H,t,J=6.4Hz),6.62(lH,d,J=5.2Hz),7.1 2-7 .38(4H,m) ,7.40(lH,dd,J=2.8, 11 .6Hz) , 
7.44-7.48(2H,m) , 7 .61 (1H. s) . 8 . 24 ( 1 H , t , J =9 . 2Hz) . 8 . 62 ( 1H . d . J =2 . 0Hz) , 8 . 74 (1 H , s) .8.75 
( 1H , s) , 9 . 09(1 H , s) . 

MMM \ l 2 

4 - (4 - ( (4-7 + + n 7 d 'J 7 ) 7 + + d + ) 7577x7 + 7) - 7- (2-7 

h + 7 x h + 7 ) — 6 — + 7 'J 7 A; + + + •*)• 5 K 

IffiM 1 0T'fl6nfcN - (4 - (6-7 77-7 - (2-7 h- + 7 X k + 7 ) - 4 - + 
7U+) + + 7 7x- + -N' - (4-7 + +D7x- + ) 777 ( 3G0mg . 0 . 762mmo 1 ) 

£ 7 7 7 + X + + + 7 K (4.5ml) fcJSA¥S-&. 5 N zK 8? ft + h U 7 A ;J< fit (1.5ml) £ 

)ja + , 80°C 1C T60^IS1 HU# Tic 7 Ac 0 S J* fit % ?k JSffi £P L . 2NSI (3.75ml) * 40 

ijP + T+ftlt. cT e> (C 7 k (21ml) + ^ L T #T (Jd L fc ffi -fa el ^ 3 © L fc <, 

+ (20ml) (C $! SI £ 7 — 7 — 7a 77. SI2fka'% (214mg, 

0 . 436mmo 1,57.3%) fcflcfifeteAfc LTff fc 0 

' H-NMR Spec t rum (DMS0-d 6 ) <5 (ppm) : 3 . 34 (3H , s) , 3 . 78-3 . 81 (2H , m) , 4 . 38-4 . 4 1 (2H , m) . 6 . 46 ( 
lH,d,J=5.6Hz),7. ll(2H,d,J=8.8Hz) , 7 . 23(2H , d , J =8 . 4Hz) , 7 . 46 (2H , m) , 7 . 54 ( 1 H , s) ,7.58(2 
H,d,J=8.8Hz),7.80(lH,s),7.82(lH,s),8.64(lH,d,J=5.6Hz) I 8.75(lH,s),8.78(lH,s),8.83 
(lH.s). 

mmm i 1 3 

7 - (2—7 h+7Xh + 7) - 4- (4 - ( (1, 3-f~7 7- + -2- + + 757) 

f) + + d + ) 7 5 7 7 x 7 + 7 ) — 6 — + 7 U 7 ii + + + +f 5 F 
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mmm i 2 fi^n/cN - (4 - (6 - -> 77-7 - + + - 4 - + 

7 04) ^+^7ix;l/) -N' - (1, 3 - 7 7 '/-4 - 2 - 4 4) 7b7 ( 409rag . 0 . 
88Gmmo 1 ) 1 2 t HJ«! © ¥ ?£ tC 4 0 , ( 1 81 mg , 0 . 377mmo 1 ,42.6%) 

Uifc. 

1 H-NMR Spec tr urn (DMS0-d 6 ) £ (ppm) :3.35(3H,s),3. 78-3 .81(2H,m),4. 39-4 .42(2H,m),6.47( 
lH,d ,J=5.2Hz) .7. 11 (lH.br s) , 7 . 26(2H , d . J=8 . 8Hz) , 7 . 37 (1H , d , J=3. 2Hz) , 7 . 55 ( 1H , s) , 7 . 6 
2(2H,d,J=8.8Hz) ,7.80(lH,s) . 7 . 82 ( 1H , s) , 8 . 65 ( 1 H . d , J=5 . 2Hz) ,8.78(lH,s) ,9.10(lH,s) . 

MMM l 1 4 

4-4 - ( ( 7 ~ U 7 7 4 4 - 4 ) TJLZ1 - 3-7JKa7i7t7-7 - (2-7 b 

- 6 - 4 7 l) 7 7 4 4 4- £ 5 K 10 

H $1 9 9 T n it N - (4 - (6-7 77-7 - (2-7 )+7X)+7) -4-4 
7 0 4) t4->-2-7iWD7iX;l/) -N' -7iX;l/')l/7 ( 106mg,0.224mmol) 

1 2 £: Id] 0 ^ 12 4 0 > SlEtba't^l (21mg,0.043mmol , 19. 1%) 

tLtflfto 

1 H-NMR Spectrum(DMS0-d 6 ) <5 (ppm) : 3.35 (3H,s) ,3.78-3.81 (2H , m) , 4 . 39-4 . 42(2H , m) , 6 . 55 ( 
lH,d,J=5.2Hz),6.98(lH,t,J=7.6Hz),7.13(lH,d,J=8.4Hz),7.29(2H,t,J=7.6Hz),7.39(lH,d 
d,J=2.4, 1 2.0Hz) ,7.45 (2H,d,J=8.4Hz) ,7. 56(1 H.s) ,7.82 (2H,brs) ,8. 25(1 H.m), 8. 63(1 H,s) 
,8.67(lH,d,J=5.2Hz),8.76(lH,s),9.06(lH,s). 

mmm i i 5 

4 - (4 - ( (4-7 4 4a7~ 0 7) 744-4) 7577x747) -7-7 h 4 7 20 

- 6 - 4 7 0 7 7 4 4 4 ± g K 

iffil3 9TilGtlf;N- (4 - (6-777-7-7 h4 7 -4-47 04) 44 7- 
7 x — 4 ) -N' - ( 4 -744 a 7 x n4) 777 (391mg,0.913mmol) 1 

1 2 £ [0]^04iS 1C 4 0 , *3E{fc£1*l (201mg,0.450mmol ,49.2%) T 

72 o 

1 H-NMR Spec t rum (DMSO-d,,) <5 (ppm) : 4 . 02 (3H . s) , 6 . 53 ( 1 H , d , J =5 . 2Hz) , 7 . 1 1 (2H , t , J =8 . 8Hz) 
,7.24(2H,d,J=8.8llz),7.4 4-7.48(2H,m) , 7 . 51 (1 II , s) , 7 . 59 (211 . d , J =8 . 8llz) ,7. 75(1 H.s) ,7.8 
7(lH,s),8.68-8.70(2H,m),8.85(lH,s),8.95(lH,s) . 

HftSffil 1 1 6 

4 - (4 - ( ( 7 7 a 7 a faf 4 7 ^ 7 ) 7 4 4-4) 7S77x747) - 7- (2-7 30 

h 4 7 x h 4 7 ) - 6 - 4 7 0 7 ft 4 4 4 4 S K 

MMm 2 3 74# £ tlfc N - (4 - (6-7 77-7 - (2-7 h4 7X h 4 7) -4-4 
7 1)4) 4477 x— 4) — N' — 77a7 P nt°4 7 77 ( 150mg,0.358mmol) ft d> H AS 
m \ 1 2 £ IdH* 04£1C 4 0 , SlSik-g-tl (71mg,0.163mmol ,45.4%) fc L T 

f# 72 o 

1 H-NMR Spectrum(DMS0-d s ) 5 (ppm) :0 . 40-0. 44 (2H , m) ,0 . 62-0 . 66 (2H , m) , 2 . 43-2 . 48(1H , m) , 
3.36(3H,s) ,3.80-3.83(2H,m) , 4 . 40-4 . 43 (2H , m) , 6 . 43-6 . 46(2H , m) ,7. 18(2H,d, J=8.8Hz) ,7. 

53-7. 67 (311, m) , 7.81(111, s) ,7.83(111, s) ,8. 46(111, s) ,8. 65(1 H , d , J = 5 . GHz) ,8. 79(111, s) . 

MMM i i 1 

N — 4 — ( (6 — 7 77 — 7— 7 h 4 7 — 4 — 4 7 0 4 ) 44 7) 7 x - 4 - N ' - (1 40 

, 3 -47 V- 4- 2 -44) 777 

3 6 t 4 0 , 4- (4 — 7577x747) -6-777-7-71' 

4747 0 7 (291mg,1.0mmol) £: 2 - 7 x 7 4 7 ft 4 A 4 4 4 7 = 7 - 1 , 3-77'/ 

-4 ( 264mg , 1 . 2mmo 1 ) ft £ ^ IE ft (390mg,0.934mmol ,93.4%) 5:0fe|p B B B b L- T f# ft 

o 

1 H-NMR Spectrum(DMS0-d 6 ) 5 (ppm) : 4 . 05 (3H ,s) , 6 . 52 (1H ,d , J=5 . 2Hz) , 7 . 1 1 (1H , br) , 7 . 27(2 
H,d,J=8.8Hz),7.37(lH,d,J=3.2Hz),7.59(lH,s),7.62(2H,d,J=8.8Hz),8.72(lH,d,J=5.2Hz) 
,8.77(lH,s) ,9. 1 2 ( 1 H , s) . 

'Mmm 1 1 8 

7—7 t 4 7 — 4 — (4 - ( (1. 3-77'/- 4 - 2 - 4 4 7 S 7 ) A 4 4' - 4 ) 7 S 50 
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77i7t~» - 6 - + 7 ') 7 il A> # + •» 5 F 

1 - ( (6-7 7/ -7-Zh + 7- 4- + 7 l J;l/) + + 7 

) 7i-/l/-N’ - (1. 3 7l/- 2 - + +) ■Jl/T (354mg,0.848mmol) A' 6 

1 1 2 [s]1i<D + t£ 1C + 0 , « IH <t £ ft ( 195mg.0.448ramol ,52.8%) 

t LTifco 

1 H-NMR Spectrum(DMS0-d 6 ) S (ppm) : 4 . 02 (3H , s) , 6 . 47 ( 1 H . d , J =5 . 2Hz) , 7 . 1 0 ( 1 H . br) , 7 . 25 (2 
H,d,J=8.8Hz),7.36(lH,d,J=3.6z),7.50(lH,s),7.62(2H f d,J=8.8Hz),7.73(lH,s),7.85(lH, 
s) ,8.64(lH,d, J = 5 . 2Hz) , 8 . 67 ( 1 H , s) ,9.45(lH,s) . 

MMM l l 9 

4 - (4 - ( (2. 4 - 7' 7 + + P 7 ~ 0 S ) 7;7-3-7)l/tn7i7 10 

+ 7 ) -7-Zh + 7- 6- +/')7;ft;l' + + -»5K 

% mm 6 i t- letiftN- (4 - ( 6 - 777 - 7 -/ h+ 7 - 4 -+/ d+) + + 7 - 
2-7AtD7x:/() -N' - (2, 4 - 7' 7 )V * n 7 x - ;l/) <777 ( 118mg, 0.254m 
mol) 1 2 £ |WJ fig CD + & 1C <fc *7 , SfBffc^ft ( 3Gmg ,0 . 448mmol , 29. 4%) % $ 

tlfe fe IS Is t. L T !li /i o 

’ H-NMR Spectrum(DMS0-d 6 ) (ppm) :4 . 02 (3H , s) ,6 . 56 ( 1 H , d . J=5 . 2Hz) , 7 .06( 1 H.m) , 7 . 12(1 H 
,ra) ,7 .33(lH,m) ,7.39(lH.dd,J=2.8, 1 1 .6Hz) ,7.51(lH,s) ,7.73(lH.s) ,7.84(lH,s) ,8. 1 1 (1H 
,m),8.25(lH,t,J=9.2Hz),8.65(lH,s),8.66(lH,d.J=5.2Hz),8.99(lH,s),9.06(lH,s) . 

mMM \ 2 o 

N — 4 — ( (6-7 7/ -7-Zh + 7- 4- + /U;U) + + 7 ) 7x-il/-N' -■>) 20 

□ ~f □ A/ <7 7 7 

MffiM 3 6 £ 0 . 4 - (4-75/7x7 + 7) - 6-777-7- / h- 

+ 7 + 7 'J> (381mg, 1 .308mmol) ?> « f£ (fc & ft ( 293mg , 0 . 783mmo 1 . 59 . 8%) *6 fete® 

1 H-NMR Speclrum(DMSO-d fi ) <5 (ppm) : 0.40-0. 44 (211, m) ,0.62-0. 67 (211, m) .2. 53-2. 58(1 H,m) , 
4.07(3H,m),6.44(lH,d,J=2.0Hz),6.51(lH,d,J=5.6Hz),7.19(2H,d,J=8.8Hz),7.56(2H,d,J= 
8.8Hz) ,7.60(lH,s) ,8.48(lH,s) , 8 . 73 ( 1 H , d , J = 5 . 6Hz) ,8.77(lH,s) . 

MMM l z l 

4 - (4 - ( ( 7 7 □ 7* a fcf + 7 5 7 ) ft;]/ $~jl) 7577x7 + 7) - 7 - Z h + 7 

- 6 - + 7 D 7 ft + + + ± 5 F 30 

2 0 + *1 fc N - 4 - ( (6-7 77-7- / h+ 7— 4— + /'.)+) + + 7 

) 7 x — + — N ' —77 D7 P a tf + 7 77 (279mg.0.745mmol) A'&H) 1 1 2fc|S|« 

<D ^ & 1C + D , SfEffcnft (79mg,0.201mmol ,26.9%) £ R 6 fe IS J1 £: Lti/c 0 

1 H-NMR Spec t rum (DMS0-d,i ) (5 (ppm) :0 . 40-0 . 43 (2H, m) , 0 . 62-0 . 64 (2H , m) , 2 . 42-2 . 45(1 H , m) , 

4 . 02 (3H , s) . 6 . 4 2-6 . 44 (2H , ra) ,7. 1 6(2H , d , J =8 . 0Hz) , 7 . 49 ( 1 H , s) , 7 . 53 (211 , d , J =8 . 0Hz) ,7.72 
(lH.s) . 7 . 84 ( 1 H , s) , 8 . 4 5 ( 1 H . s ) ,8.63(1 H.d, J=5.6Hz) , 8 . 67 ( 1 H . s) . 
i 22 

N - (4 - (5, 6— 7/+;U— 4 — 7 1-1 — bfna [2, 3-d] l U 5 7 + ) + + 7 7 

x- + ) - N ' - (4-7 + +D7x- + ) 7U7 

4 - (4-7577x7 + 7) - 5, 6-7'Z7 + -7H-k?oo [2, 3-d] - if >J 40 

5 7'7%h+X7 ( 1 6mg) (0.8ml) , 7 -t h - h 'J + (0.5ml) 1C 'J 7 7 <y 7 7 T V i§fi¥ 

4-77l/+n7x-+ +777 + - H (7.9/xM) £ to + it <, lBfUJHt^LT 

IIIC t if LTSlt5^^ig*SLTSi(<:7‘x + ;l/X- + ;I/^to + T^| 3 B (k + -a-i®® 

|g,i>&7'x + + x- + ;HCj$t^L, £g{fc£ft (5mg) £f#/c 0 
MS m/z 392 (M+H) 

1 H-NMR (DMS0-d 6 ) 6 (ppm) : 2 . 29 (3H , s) , 2 . 31 (3H, s) .7 .00-7 . 16(4H.m) , 7.38-7 . 50(4H,m) ,8. 1 
0(lH,s) , 8 . 50 (2H , s) , 1 1 . 75 (1 H , s) 

«fc $ 

122-1 



4 - (xHa7x7 + 7) - 5, 6 - 7 H - K □□ [2, 3-d] - bfU5 7' 50 
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y 

Journal of Medicinal Chem istry , 1996, Vol . 39, Nol 2 , 2285-22921C IB i$t 7 tl tc 4 — *7 □ D 
- 5 , 6 - 7 1-1 - kf P a [ 2 , 3 - d ] -U'J ( 88mg) ID^-r: h D7x/-;1/ 

( 121 mg) . ( 1 33rag) 7 7 7b 7 7b A 7 5 K (1ml) £ JjQ 7 135-140°C 1C T 7 

2B#p^*r#L/c 0 isicg L fc 7k £ to 7 , f Fd 77>. WSgx 7 7b © r§ % 

ICTtttBU U JS7k®iiiS7 b 'J A (c 7 0 L fc&ilftiijS 

ib/i. (# e>ft/c*S l II£ >>'x77bx-77blCT$:!$ U (90mg) £ J# /c 0 

MS m/z 285 (M+H) 

1 H-NMR(DMS0-d 6 ) 6 (ppm) : 2 . 28 (3H , s) , 2 . 32 (3H . s) , 7 . 50 (2H , d , J =9 . 5Hz) , 8 . 20 (1H , s) , 8 . 30 ( 
2H,d, J =9 . 5Hz) , 11 . 98 ( 1 H , s) 

Uiaffll 1 2 2-2 

4 - (75/7x77 7) - 5. 6-->7fll/-7H-KDD [2, 3-d] - fcf U 5 -J/ 

y_ 

± HE 4> l?U & a $. & K 7 0 £ fig L ft 4 - ( x h D 7 X 7 4- > ) - 5 . H- 

tfan [2, 3-d] kf ( 80mg) 1C (O.lg) , iSJt7>-ex7A (0.2g) . 

X 7 / - 7b (4ml) , 7k (1ml) £ to 7 75-82°C 1C T 1 . 50$ ffi }f W L fc 0 L 

fciif h7t FU77> (3ml) . fE^x7 7b (3ml) Srto 7 -tr 7 bitliU. 
tTW®S^7Ks tgftld®7Klc U h U 7 L 

T , 7x^7 bX-fJl/ttDIcSL, SUfb^t) ( 22mg) £]#/c 0 
MS m/z 255 (M+H) 

1 H— NMR (DMSO— d (i ) S (ppm) :2.27(3H,s) ,2.29(3H,s) ,4.90-5.00(2H,m) , 6 . 52-6 . 88(4H , m) .8.0 
6 ( 1 H , s) ,11. 66 ( 1 H , s ) 

‘Mmm i 2 3 

4 - (4 - (3, 4-^'k FDttl/'J>-2-t>-3-4'7l/) 7 x X 7l / 7 7 7 ) ~6 

, 7 - :7 7 b 7 -> 7 7 U > 

6, 7-7 7b7->-4- (4 - (2 — 7 5 7 7x-ll/) 77 71/ 7;77x- 7b 7 7 7) 

7 7 0 7 (40mg,0.0996mmol) 7 7 7 7 71/ 7 il/ A 7 5 K (0.5ml) iCjg^L, 1. 1' -* 

7b7'X7b 77 5 7"'7’-7b ( 19mg,0. 1 196mmol) £to7, 701C ? 8 ftHtofi&fll# Lfc. 
tiTTDSIHt, SfSfg^rr h 7 t Ka7 7 C tUC 7k £ to 7 , g* gg x 7 7b 7? to (±1 

. fig ft a tt 7K T* m. ft > JS7KS?t®-7 77 7 7 2, Lfc 0 SStJ' 1 ). 

Jj'ffrtiyh (8^&x77b-7 7 /- 71 /&) ^77 >-7'x77bx-7 ;bT^|g 

wl. JifelSH t LTJf.SJb-atl (3mg,0.007mmol ,7.05%) *Wfc<, 

1 H-NMR(CDC 1 3 ) <5 (ppm) : 4 . 06 (6H , s) , 4 . 89(2H , s) , 6 . 57 ( 1H , d , J =5 . 2Hz) , 6 . 77 ( 1H , d , J =7 . 6Hz) 
,6.87(lH,brs) , 7 . 03 ( 1 H , t , J =7 . 6Hz) ,7. 14( 1H , d , J=7 . 6Hz) , 7 . 23(3H , m .covered by CDC l 3 ) . 
7.44(lH,s),7.48(2H,d,J=8.8Hz),7.55(lH,s),8.52(lH,d,J=5.2Hz) . 

* M {* tt WF © J: 5 (C^-fiScLTco 
Uliiffi] 12 3-1 

6, 7 - v 7 b 7 7 - 4 - (4-2-xhP7xX7b77 7b757) 7 x x 7b 7 7 '> ) 7 
7_U_> 

6, 7 - v 7 h 7 - 4 - (4-7577xX7l/77->) 7 7 1 J > ( 500mg, 1 ,6873mmol) 

£ 7 b 7 b K a 7 7 7 (64ml) lcrg®U 2 - X b a ^ > X 7 7b f fc K (320mg, 2. 1091mm 
ol) , KSg (0.58ml) £to77c&. VyH b U 7 7 b 7 > 7 □ t K U K (720mg,3.37 
46mmol ) £to7, SST' 1 1 B# M 3 0 ## # L fc „ ?k, ft £ * 7k £ 1)0 7 , ff K X 7 7b T' 

tttB. fiaafttt*T?iJtit, ftS7KgtK^ Lfc, (ten 

fe*Sfi%^7'9->-^x7;l/x-T7btf«c»L, ii®, gfilc T®3lf2*g 

», jfii&iSj: ( 453mg) 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 4 . 06 (6H , s) , 6 . 54 ( 1 H . d . J =5 . 2Hz) , 7 . 25(2H , d , J =8 . 4Hz) , 7 . 40 (2H , d , 
J=8.4Hz) , 7 . 44 ( 1 H , s) , 7 . 57 (1 H , s) ,7.65(lH,dd,J=7.6,8.0Hz) ,7.77(lH,dd,J=7.6,7.6Hz) ,8 
. 10(lH,d, J=8.0Hz) , 8. 33 (111, d ,J=7.6Hz) , 8 . 5 1 ( 111 , d , J =5 . 2Hz) ,9.01 (111, s) . 

M jfi M 1 2 3-2 
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6, 7 - 7 7 k ^ 7 - 4 - ( 4 - (2--hP7x-il/7f;l/7;7) 

7jj±y_ 

6 , 7 - 7 7 h 4- 7 - 4 - (4 - (2-^!-D7x^yMf;l"l';7) 

+ 7 ')> ( 200mg , 0 . 4657mmo 1 ) Icf t>7tH P77> (2ml) . X 7 7 - zk (2ml) . 7 p 
P*Z kA (1ml) £rto;iTto L zE ^ 1C , V 7 9 A *' D k K 'J K (35mg. 0.9314mm 

oi) £tox , i PIPI3 o^iiDiiiiafc. s t » tozk * An x. , BMfc x f- zi / t » a . IS 

ft & % * T? He if > & zk fitt §£ "7 7" 4 7 7 A-*?9£*i&, L A 0 S?5:NH->') 

(•'\4-97- BIf K x ^ ;1/ 3R ) ?tt«U i: L ( 1 51rag 

, 0 . 3500mmo 1,75.1 5%) £ f#Ao 

' H-NMR (CDC 1 :t ) 5 (ppm) :4.04(6H,s),4.46(lH,brs),4.76(2H,d,J=4.8Hz),6.42(lH,d,J=5.2H 
z),7.64(2H,d,J=8.8Hz),6.99(2H,d,J=8.8Hz),7.40(lH,s),7.47(lH,dd,J=7.2,7.2Hz),7.57 
(lH.s) ,7.62(lH.dd ,J =7. 2,7.6Hz) .7.71 (lH,d,J=7.6Hz) .8. 10(lH,d, J=7.2Hz) ,8.45(lH.d.J 
=5 . 2Hz) . 



SHg g!l 1 2 3-3 

6. 7 - 7 7 k 4 7 - 4 - (4 - (2-7i77x-;Mfll/7;7) 7x-Jl / 4 4 7 ) 



tyjy 

6, 7-77 k 4 7 - 4 - (4 - (2-rlD7x-/l/yf;l/7;7) 7 x x zk 4 4 7 ) 
+ y)7 (I50mg,0.35mmol) £x7 7-zk (2.8ml) , 7j< (0.7ml) KffiHPU (78mg 

, 1 . 4mmol) , A ( 150mg,2.8mmol) 1 B#Hto&)Iifi L A 0 Sffif 

T^aiirh7tPD77y, * T? K *S ill fc # «? U iM£r«E®£ 

!fc, LA. JS2f*7 U *Yzk* 7 A (B7®x4;k&) tfliU ;l/7rX^ 

■^4+1-7, B^ S£ x 4 zk T SHt 4 ?# 6ftAI8Ji*'N4'9-:y-W»xf-;kT?Hc$ . it®, 

^4+)- 7Hci3K ?l 6 ft IS to t (80mg,0. 1993mmol ,56 

.93%) zmtzo 

' H-NMR (CDC 1 3 ) 6 (ppm) : 3 . 78 ( 1 H , brs) , 4 . 05 (311 . s) , 4 . 06 (3H , s) , 4 . 1 5 (211 , brs) , 4 . 26 (211 , s) . 
6.44(lH,d, J =5. 2Hz) ,6.74-6.81 (4H , m) , 7 . 06 (2H , d . J =8 . 8Hz) , 7 . 1 6-7 . 22 (2H , m) , 7 . 42( 1 H , s) 



, 7 . 60 ( 1 H , s) , 8 . 46 ( 1 H , d , J =5 . 2Hz) . 

mmm i 2 4 

N - (4 - (2-7x-ll'K'J->'y-4-yi') 4 4 7 7 x x zk ) - N ' - (4-7Zk4 
P 7 x xzk) 7U7 

4- ( 2 - 7 X xzk fcf u 7 7- 4 -4zk) 4477X U7 (llOmg, 0.42mM) £B1^x4 
Zk (10ml) ictox., WTK^7-7ll/^n7x-lb 47774- k (0.56ml ,4. 9mM) 
*to*.0.5P$IHUJl#LAo 5JfciS*Kn-'N4-9-7 (20ml) to A j® E T ft % % - SB S £ L 
> ftfcB LTf A0<**i®® U SW«J ( 98mg) £ Efe 0 ft t A T f# A . 

1 H— NMR (DMS0— d f) ) 5 (ppm) : 6. 81 (1H , dd , J=5 . 6Hz, J=2 . 4Hz) , 7 . 1 0-7 . 20 (4H . m) , 7 . 42-7 . 52 (6H , 
m),7.57(2H,d,J=8.8Hz)8.01(2H,d,J=8.4Hz),8.53(lH,d,J=5.6Hz),8.74(lH,s),8.80(lH,s) 



10 



20 



30 



D?i n • 4> RB ft T © <fc -5 ft £ /£ L A 0 

MM 12 4-1 

4 - ( 2 - 7 x X zk faf U 7 7 - 4 - 4 zk ) 4 4 7 7 x p 7 40 

4 — 7 P P - 2 - 7 x x zk fc? U 7 7 1 . Og (5. 5mM) , /S-5’-xkP7x7-zk (1. 68g, 1 2 

mM) . (v'VVT’pKil/Xf A757) 5iK 1 - 7 4 7b 4 P U F 7 ( 1 

0ml) 160°C T 20B#fH)}t L A . zk £ to A B* 8 X 7 Zk T'ffl tU t , O V' T* W ($8 £ zk T 5 0 
Hc£LA. gi^iET®£LSf^-yJ*f;^D7hy77y- (A + t>:Sf|x 
4 zk = 4 : 1) ft T ffi §y L , 4 - (4-xkP7x/47) - 2 - 7 x x zk tf 9 7 7 % $ 
Siftt L T 490mgf# A o 

1 H-NMR (DMS0-d 6 ) S (ppm) : 7 . 08-7 . 1 4 ( 1 H , m) , 7 . 40-7 . 53 (5H , m) , 7 . 74 ( 1 H , s) , 8 . 07-8 . 1 3(2H . m 
)8.34(2H,d,J=8.8Hz),8.68(lH,dd,J=5.6Hz.J=1.2Hz). 

4 - (4-xkP7x74 7) - 2 - 7 x x zk t” U 7 7 (490mg) , (lg) , £f fc7 

7 4 x 7 A ( 2g) , x£7-zk (10ml) , 7 7 7 zk 4 Zk A 7 = K (10ml) . zk (5ml) £ 1 50 
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OOlCKT10»ffflffl»Lfc. -fe 5 Y HI IS L , i* « t tK * ttl Aft « x ^ 7b T' ft ffl L 0 Wtt 
JiSrzkT* 5 Lfc«iSi*jlIiS LT 4 - ( 2 - 7 x - Y tf U Y Y - 4 - Y ;U ) * 

+ v7-'J> (4GOmg) £ L TfSfe. 

1 H-NMR (DMS0-d (i ) <5 (ppm) : 5 . 1 2-5 . 16(2H, m) . 6 . 65 (2H , d . J=8 . 8Hz) . 6 . 74 (1 H ,dd . J=5 . 6Hz , J=2 
. 4Hz) , 6 . 89(2H , d , J =8 . 8Hz) , 7 . 38( 1H , d , J = 2 . 4Hz) , 7 . 40-7 . 52 (3H , m) , 7 . 98 (2H , d , J=8 . 0Hz) , 8 
. 48( 1 H , d , J=5 . 6Hz) . 
mMM 1 2 5 

N - (4 - ( 3 -7 xX;Utf U 7 Y- 4 ~YY) YYY7xx;U) -N' - (4-7 YY 
□ 7x-/l/) 7 U 7 

4- ( 3 —7 x -A/ tf <J Y Y- 4 - Y ;U) t + v 7 - 'J Y (84mg, 0.32mM) £1^x771/ 10 

(10ml) iCfipY, j*#TK/<7-77l/*n7xX2l/ Y V Y 7 7- — h (0 . 54ml . 4 . 7mM) £ 
jta*40#IH*# Lfco StSiSfKk; N H 7 Y T’Y 'J io Yfrltm *. * L Y U *7' 

7HcSJ£4«‘KjS:®*S'&fco C O Y D *7' N H 2 Y T’Y >J XV/U&ftm L /c K7 Y 
ij =7 Ale Y-v - Y” L, *7^111 ( 7 a p YYA : y 7 y-;l, = io:i) o fc 0 ibd 

Y*ta*iS«fcil*EEe£LgW» (82mg) £$fffe7Y7U 

7 7 Xt ITli/io 

1 H-NMR (DMS0-d e ) 5 (ppm) :6 . 69 ( 1 H ,dd J=5 .6Hz , J=1 . 6Hz) ,7 . 06-7 . 1 5(4H , m) , 7 . 37-7 . 54 (7H , 
m),7.64(2H,d,J=7.6Hz),8.38(lH,dd,J=5.6Hz,J=1.6Hz),8.51(lH,d,J=1.6Hz),8.70(lH,s) , 

8 . 75 ( 1 H , s) . 

12 5-1 

4 - ( 3 - 7 x x Y tf U Y Y - 4 - Y 7b ) Y Y Y 7 x U Y 

4— 7DD3— 7xx;l/k?UYY (200mg, 1 ,06mM) , d7--lD7x/ - ;U440mg (3. 

1 8mM ) ta-^y til ( isoPr 2 EtN, Y Y V /d tf Y X 7 Y 7 5 Y ) (1ml), 1-77 

YtfP'JKY (2ml) *1G0*CT 2 L /£» * * to A ft fife x 7 Y 7 tt W L , 

ETSiLf: 0 ?S Y £ Y U * 7“ Y 7 a v h => 7 y — (A + tly : ifgxf /l/ = 4 : I7i<' 

7 2: 1 ) tc T fw Si L , 4 - (4-xhP7x7YY) — 3 — 7 x x Y tf D Y Y % $ j!i ! i i4 tf 
fti: It (150mg) f|f; 0 

1 H-NMR (CDC 13) <5 (ppm) : 6.98(1 H ,d , J=5 .6Hz) , 7 . 12(2H , d , J=9 . 2Hz) , 7 . 37-7 . 48 (3H , m) , 7 . 50- 
7.56(2H,m)8.24(2H,d,J=9.3Hz),8.55(lH,d,J=5.6Hz),8.71(lH,s) . 30 

4 - (4-xha7x7YY) — 3 — 7 x x Y tf U Y Y (150mg) , (300mg) . igft: 

7YYx7A ( 600mg) , X 7 7 - 7b (5ml) , Y 7 7 Y * ) 1/A 7 5 K (5ml) , zk (2.5ml 
) fclOO’CKTlSfl-IBfllffLfco -b Y Y k it US b , it® Id zk % Aa X |x 7 7k Ttt tti L fc 
o fc****T?5lslifci*Lfc1£igj§**jEg*LT, 4- ( 3 - 7 x x Y tf U Y Y - 4 - 
YzU) YYY7XUY (84mg) £ Hfe itt £ b T f# It. 

1 H-NMR (CDC 1 3 ) S (ppm) : 6. 65-6 .74(3H,m),6.88(2H,d, J=8. 8Hz) ,7.36-7 . 50(3H , m) , 7 . 64(2H , 
d, J=8.8Hz) , 8 . 34 ( 1 H , dd , J=5.6Hz) , J=0.8Hz) ,8.54(lH,s) . 

'MMM 1 2 6 

N - (3 - (6, 7 -7 7 h YY Y7 0 Y- 4 — Y /Y ) YYY 7*P tf Y) - N ’ - (4- 
7 zb Y P 7 x x;b) 777 40 

6, 7 — Y 7 h Y Y - 4 - ( 3 - 7 5 7 7 P Y Y Y ) Y 7 1 J Y 1 50mg ( 0 . 57mM) 

7 Zb (20ml) £ le S YU ft ~F , 4-7ZbYP7xXzb Y V Y 7 Y — h (0.078ml, 0.68m 
m) ziasftFSMWL tc a mm Lrzmwzm®. l i (92mg) 

T f# tc o 

1 H-NMR (DMSO-du) 5 (ppm) : 2 . 03 (2H , tt , J=6.0Hz, J=6.0Hz) , 3 . 36 (2H , t , J=6.0Hz) ,3.89(3H.s) 
,3.91(3H,s),4.27(2H,t.J=6.0Hz),6.29(lH,t,J=6.0Hz),6.88(lH.d,J=5.2Hz) ,7.00-7.07(2 
H.m) ,7.31 ( 1 H . s) ,7.34-7.41 (3H,m) ,8. 47 (1 H , s) ,8.51 (lH,d, J =5. 2Hz) . 

RSI* (£ LXT <D «fc 3 1C Lrmtzo 
IMi 2 6-1 

6. 7 — Y 7 b Y Y — 4 — (3-7577^ YYY) Y 7 U Y 



50 




